MMHUCTEPCTBO ITPOCBEIIEHUS POCCUNCKON ®EJIEPAITAN
MunucrepcTBo 00pa3oBanus Mpkytckoit odnactu
JlenaprameHT 00pa3oBaHUs aIMUHUCTPALIH
HrxHennmmMcKkoro MyHUIUNAIBHOTO paiioHa

MyHnunumaibHOe 0011e00pa3oBaTeIbHOE YIPEIKICHUE
«Kenesnoropckas cpeauss obiieoopasoBaresbHas mkosa Ne 5
M. A.H. Pagumensay»

PABOYAS ITPOI' PAMMA
yueOHoro npeamera «®U3UKA»

OCHOBHOI'O OBIIEI'O ObPA3OBAHNMA U1 OBYYAIOIMXCA
C 3AJIEPXXKOM TICUXWYECKOI'O PA3SBUTH A

U1 oOydJaronuxcst 7-9 KiaccoB

Kenesznoropck-Nnmmckuit, 2024



OI'JIABJIEHUE

[TOACHUTEJIBHAS BATIMCKA ... 3

COHAEPXAHUE YUEBHOI'O ITPEJAMETA «DUBUKA».....ooviiiiieiiieeeiee e 8
T KILACC ..ottt b e nn e nnns 8
B KITACKC ettt ettt e nnnas 11
O KITACC .ttt sttt eesnne s 14
[IpuMepHbIE KOHTPOJIBHO-U3MEPUTENBHBIE MaTepUaibl ..Ommoka! 3akiagka He
onpeaeJieHa.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEGHOI O ITPEJIMETA

«D®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3ZOBAHUA .............. 19
JINIHOCTHBIC PEBYIIBTATBL.vvetuvvveeistrreesssresssssesesssseeeassseesssssssssssessssssesssnssesssnssessnnes 19
MeTanPEIMETHBIC PE3YIIBTATBI ....uvvveessrreesisreresssseesassressssessssessssssesesnsseesssssessnnes 21
TTPEIMETHBIC PEBYITBTATDI ..euvvvreistireesssresssstenesssseeeassseessssessssssessssssesessssessssssessnnes 22

T KITACC ettt sttt e e sbe e e nnaeennre s 23
B KITACC ...ttt ettt ettt e enbe e 26
O KITACC ettt sttt sttt et et e nnn e nnre s 29
TEMATHUYECKOE ITJITAHUPOBAHUE .........oooiiiiiiiiie e 33



PabGouas mporpamMma mo yde6HOMY npenmery «Dusnka» (0a30BbI YPOBEHB)
(npenmMetHas 00nacTh « ECTECTBEHHO-HAYUYHBIE IPEAMETHI») (aee COOTBETCTBEHHO —
nporpaMma mo Qgusuke, PU3MKa) BKIOYAECT MOSICHUTEIBHYIO 3aIllUCKYy, COAEpKAHHE
oOydeHusi, IUIAHUpPYEMbIE pE3yJbTaThl OCBOEHHUS TMPOrpaMMbl MO  (U3HKE,
TEMaTU4eCKOe TUIAHUPOBAHHUE.

[TOACHUTEJIBHAA 3AIINCKA

PaGouast nporpamma o ¢pusuke A1 00y4arommxcs ¢ 3a1ePKKON MCUXUIECKOTO
passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO 0011I€TO 00pa30BaHMS MOATOTOBJICHA
Ha ocHOBe DenepalbHOrO0 TOCYAApPCTBEHHOIO 00pa30BaTEeIbHOIO CTaHAapTa
ocHOBHOTO 0011ero oopazosanus (IIpukas Munnpocsemenus: Poccuu ot 31.05.2021
r. Ne 287) (manee — dI'OC O00), denepanbHON aanTUPOBAHHON 00pa3oBaTEIbLHOM
MpOTpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHus AJisi 00YUYAIOIINXCSI ¢ OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3710poBbsl (IIpruka3z Munnpocsemnienus Poccun ot 24 Hosi0pst 2022 1.
Ne 1025), denepanbHoii paboueld mporpaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHUs IO
ydueOHOMY TmpeameTy «Duzuka» (6a30Bbli ypoBeHb), KoHuenuuu mpemnojaBaHus
yueOHoro mnpeamera «®duszmka» B o0Opa3zoBaTeNbHBIX Opranmuzanusx Poccuiickoin
Qdenepanuy, peaM3yONIMX OCHOBHBIE  00IIe00pa3oBaTelbHbIE  MPOTPAMMBI,
®denepanpHOil paboyeil mporpamMmbl BOCHUTAHUS, C YYETOM paCIPEACIICHHBIX IO
KJlaccaM TIpOBEpsieMbIX TpeOoBaHUW K pesyibTaTtam ocBoeHus DenepanbHOU
aJanTUPOBAHHON 00pa30BaTENIBHON MPOTPAMMBI OCHOBHOTO 00111eT0 00pa30BaHuUs IS
oOy4Jaroumxcsi ¢ 3a1epKKOM MCUXUUYECKOTO pa3BUTHSL.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pu3znka

VYuebubii  mnpeaMer «®Puszukay  ABIACTCS  CHCTEMOOOPA3yIOIMIMM  JUIS
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJIbKY (U3MUECKHE 3aKOHBI MHPO3JIaHUS
SBJISIIOTCST  OCHOBOM  COZICp’KaHUS KypCOB XUMHUH, OWOJOTHH, Teorpaduu W
acTpoHoMuH. Du3WKa BOOPY)KAET OOYYAIONMIUXCS HAYYHBIM METOJIOM ITO3HAHMSI,
TIO3BOJISIONTUM TI0JTy9aTh OOBEKTUBHBIC 3HAHKS 00 OKPYKAIOIIEM MHUPE.

[IpeameT MakcHMMaNIbHO HAMpaBIIeH Ha ((OPMUPOBAHKUE HHTEPECA K IPUPOTHOMY
U COIMaJIbHOMY MHPY, COBEPIICHCTBOBAHHWE II03HABATEIBHON JCATEIHHOCTH
obOyugaroruxcst ¢ 3[1P 3a cyeT oBnafcHUS MBICTUTCIBHBIMU OTIEPAIIUSIMH CPaBHEHUS,
0000111eHMsI, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (HOPMHUPOBAHUE
BO3MOYXHOCTEN COBMECTHOMU JIESITEIIBHOCTH.

Wzyuyenne ¢usuku crnocoOCTByeT pa3BuTuio y oOyuatomuxcs ¢ 3I1P
MIPOCTPAHCTBEHHOTO  BOOOpakeHUS, (PYHKIIMOHAIIBHOW TPaMOTHOCTH, YMEHHUS
BOCIIPHHUMATh U KPUTHYECKH AHAIM3UPOBATH MHGOPMAIHIO, MPEACTABICHHYIO B
pasnu4HbIX (hopMax. 3HAYMMOCTh MPEAMETA JJI PA3BUTHS KU3HCHHONH KOMIIETCHITUN
00yJaronuXxcsi 3aKII0YAETCSl B YCBOSHUU OCHOBBI (PM3NYECKUX 3HAHUN, HEOOXOTUMBIX
JUISI TIOBCEIHEBHOW W3HM;, HABBIKOB 3J0POBOTO M O€30MACHOrO ISl YeNlOBEKa U
OKpY>Kalollen ero cpebl 00pasa Ku3Hu; GOPMHUPOBAHUU HKOJIOTHUECKOM KYJIbTYPHI.
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[Iporpamma oTpaxkaeT cojaepxanHue oOydeHus: npeamery «DPu3nka» ¢ y4yeTom
0CO0BIX 00pazoBaTeNbHBIX MOTpeOHOCTEN 0Oyuatomuxcs ¢ 3[1P. OBnaaeHne TaHHBIM
y4eOHBIM MPEIMETOM IMPEACTABISAET ONPEACICHHYIO TPYAHOCTh I 00YYaIOUINXCS C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON I€ATEIbHOCTH, NIEPHUOINIECKUMU
KOJICOaHUSIMU BHUMAHUSA, MajbiM OOBEMOM TaMSTH, HEIOCTATOYHOCTBHIO OOIIEro
3amaca 3HaHUH, TMOHWKEHHBIM II03HABATEIHPHBIM WHTEPECOM W HU3KUM YpPOBHEM
PEUYCBOTO Pa3BUTHSL.

s mpeononeHuss TPyAHOCTEH B M3ydeHMHM ydeOHoro mnpenmera «Duszumka»
HeoOxonuMa  ajganTamuss oObeMa M XapakTepa y4yeOHOro Marepuayia K
MO3HABATENLHBIM BO3MOXHOCTSIM JIAaHHOW KaTeropuu OOydalolMXcsd, Y4eT HX
OCOOEHHOCTEW pa3BUTHUS: UCIOJIb30BAHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX H
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHHUE N3Yy4aeMOTo MaTepHalia.

JlanHasi mporpaMma KOHKPETHU3UPYET COJEp’KaHHUE TMPEAMETHBIX TeM B
COOTBETCTBUH C TpeOOBaHHMSIMH O00pa30BaTEIBHOTO CTAHAAPTa, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh M3YUYEHHUS PA3ACioB (U3UKA C YIECTOM MEXIPEAMETHBIX WU
BHYTPHUIPEIMETHBIX  CBSI3¢H, JIOTHKH YYEOHOTO TIpoImecca, BO3PACTHBIX W
MICUXOJIOTUYECKUX 0cOOeHHOCTEH 00yuaromuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 00111€TO
o0pa3oBaHUs, ONpEACISIET MHUHUMAJIbHBIA HA0Op OMNBITOB, JEMOHCTpAIM,
MPOBOJIMMBIX ~ YUYUTEIEM B KiIacce, JIaDOpaTOPHBIX PpaldOT, BBIMOTHAEMBIX
00yYarOIIMMUCH.

MeTtonuueckoid OCHOBOM H3ydeHUs Kypca «Du3nuka» Ha ypOBHE OCHOBHOTO
o011ero oOpa3oBaHUs SBJISICTCS CUCTEMHO-/ICSITEIbHOCTHBIH MOJIXO/I,
00€eCreunBaONINA JTOCTUKEHUE JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3YyJIbTATOB MIOCPEJICTBOM OpraHu3aluu aKTUBHOU
MO3HABATENILHON JESATEIIbHOCTH O0YyYalolIuXcs, YTO OY€Hb BAXKHO TpPH OO0yuYeHUU
nereit ¢ 3I1P, s KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

Hesan u 3axa4u n3y4enns yueOHoro npeamera « Dusuka»

Obwue yenu wu3zydyeHus yudeOHoro mnpeamera «Dusmkay mpencTaBiIeHbl B
denepanpHOM pabodeii mporpaMMe OCHOBHOTO O0IIETO 00pa3oBaHUsI.

OCHOBHOH 11e/1bI0 00y4YEeHHS JeTel C 3aJEePKKOM NMCUXUYECKOTO PAa3BUTHS Ha
JAHHOM TIpEeIIMETE SIBJISIETCS: MOBBIINICHHE COLMAIBLHOM ajanTaluu JeTel uepes
npuMeHeHue GU3NUEeCKUX 3HAaHUHN Ha MPaKTHKE.

s obyuaromuxcs ¢ 3I1P, Tak ke, Kak ¥ JJI1 HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAMBAIOLIMX  OCHOBHYIO  0OOpa30BaTeNbHYIO  MpOrpammy,
JOMUHUPYIOILIEE 3HAUYE€HUE MTPUOOPETAIOT TaKUE yeau, Kak:

= npuoOpeTeHure nHTepeca u crpemieHus ooydarommxcs ¢ 3[1P k Hayunomy
M3YYEHUIO MPUPOJIbI, PA3BUTHE UX MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BuTHE 0a30BBIX MPEACTABICHUI O HAy4YHOM METOJE TO3HAHUS U
(opMUpPOBaHUE HCCIENOBATENHLCKOTO OTHOIICHHUS K OKPY/KAIOIIUM SIBJICHUSIM;

. (opMuUpOBaHHE HAyYHOTO MHPOBO33PEHMs, HA JOCTYIHOM ISt
oOyuaromuxcs ¢ 31IP ypoBHe, Kak pe3yabrara U3y4eHHsl OCHOB CTPOEHUSI MATEPUU U
(yHIaMEHTAIbHBIX 3aKOHOB (PU3HKHY;



. dbopMuUpoBaHUE MPEACTABICHUN O Poiu (U3UKU Ui PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.
JlocTrkeHHe 3TUX Liefield 00eCIeunBaeTCsl PEIIEHUEM CIEAYIOINX 3a0ay.

. npuoOpereHue 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHUHU BEILECTBA, O
MEXaHWYECKUX, TEIIOBBIX, MEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. npUOOpETEHUE YMEHUI ONUCHIBATh U OOBICHATH (DU3HUECKHE SBICHUS C
MCIIOJIb30BaHUEM TOYYECHHBIX 3HAHUN U C OMOPOM Ha TIaH/CXeMY;

. OCBOCHHME METONOB DpELICHUSA MPOCTEHIINX pPAcUyE€THBIX 3a1ad C
UCIOJIb30BaHUEM (PU3MUECKUX MOJIENIEN C OTIOPOM Ha allTOPUTM;

. pa3BUTHE YMEHUI HAOMIONaTh IPUPOIHBIE IBJICHUS U BBIIOIHSITH OIBITHI,

nabopaTopHble pabOThl U SKCIIEPUMEHTAJIbHBIE HCCIENIOBAHUA C HUCIOJb30BAHHEM
U3MEPUTEIBHBIX TPUOOPOB (10T PYKOBOJICTBOM YUHUTEJS);

. OCBOEHHE NPUEMOB padbOThl ¢ HH(pOpMaEl PU3NIECKOTO COJEPIKaHus,
BKJTIOYasi UH(OPMAITHIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3NKH, aHAIIN3 U OIICHUBAHHE
uH(popmamy;

- 3HAKOMCTBO cO  cdepamu  OpodecCHOHANbHOW  JIEATEeIbHOCTH,
CBS3aHHBIMH C (DU3UKOW, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (DU3HUECKON HAyKH.

Ocob0enHocTH 0TOOpa M aganTALMM Y4eOHOT0 MaTepuaJa no pusnke

OcHoBoil 00yuenust o0yuaromuxcsa ¢ 3[1P Ha npenMeTax ecTeCTBEHHOHAYYHOTO
[UKJIA SIBIISIETCS PAa3BUTHE y HHUX OCHOBHBIX MBICIUTENBHBIX OTMepanuil (aHamms,
CUHTE3, CPAaBHEHHE, 0000IEHUE) HA OCHOBE BBIMIOJHEHUS PA3BUBAIOIINX YIIPAKHEHUM,
¢opMupoBaHHEe TPUEMOB YMCTBEHHOW palOTHI: aHalW3 MCXOAHBIX JaHHBIX,
MJIaHUPOBAHKME MaTepuasa, OCyIECTBICHHE MOATATHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKXe OCYIIECTBISETCS JIUKBUAALMS TPOOETIOB B 3HAHUSAX, 3aKPEIUICHUE U3YYEHHOTO
maTepuaia, 0TpaboTKa aJropuTMOB, IOBTOPEHUE MPONIeHHOrO0. bonbioe 3HaueHne
OpUJAETCSl YMEHHUIO paccKa3aTh O BBINOJIHEHHOHM paboTe C MNpaBUIIbHBIM
ynoTpeOJIeHUEM COOTBETCTBYIOIIEH TEPMMHOJIOTMH U COOJIOACHHEM JIOTHYECKHX
cBsI3ei B m3ymaraemMoMm matepuaie. s oOywarommxcs 3[IP Ha ypoBHE OCHOBHOTO
oOuiero 00pa3oBaHusl TMO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEAOCTATOYHBIN
YPOBEHb Pa3BUTHsI OTIEIBHBIX MCUXMUECKUX IPOLECCOB (BOCHPUITHSA, BHUMAHMUS,
NaMsTH, MBIIUICHNS), CHIDKEHHBI YPOBEHb WHTEIICKTYyaJIbHOTO Pa3BUTHS, HU3KUN
ypOBEHb BBHITIOTHEHHs YUEOHBIX 3aJaHMid, HU3Kasl yCHEMHOCTh 00yueHus. [loatomy
npu u3ydeHun U3k TpeOyeTcs LieJeHANPaBICHHOE MHTEIUIEKTYalbHOE Pa3BUTHE
obyuatomuxcst ¢ 3IIP, oTBedaroimee WX OCOOCHHOCTSAM M BO3MOXKHOCTSM. YUeT
ocobenHocteil oOyuvaromuxcst ¢ 3IIP Tpebyer, uyToOBI MpU HU3YYEHUU HOBOTO
MaTepuaia 00s3aTesIbHO MPOUCXOANIO MHOTOKPATHOE €r0 TOBTOPEHHUE; pACIIUPEHHOE
pacCMOTpPEHHE TEM U BOIPOCOB, PACKPBIBAIOUIMX CBS3b (U3UKH C IKU3HBIO;
aKTyaJlM3alys MEePBUYHOTO KU3HEHHOTO OIbITa 00YyYaroInXCsl.

YcBoeHre mporpaMMHOro Mmatepuana 1o (u3uke BbI3BIBAET OOJbIINE
3arpynHeHus y oOyuaromuxcsi ¢ 3IIP, mostomy Teopust u3yuaercsi 0e3 BBIBOAOB
CIoXHBIX (popmyn. 3amaum, TpeOyrolIHe MPUMEHEHUS CIOXKHBIX MaTeMaTHYECKHX
BBIUYHCTICHUH U GOpMyJI, B 0COOEHHOCTH TaKUX TeM, Kak «MexaHHnuecKoe ABMKEHUEY,
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«ApxumenoBa cuna», «MexaHuyeckas DSHEPrus», «IJIEKTPUUECKUE SIBIICHUS,
«DNEKTPOMATHUTHBIC SBJICHUS», PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTEJIS.

Oco0oe BHMMaHWE TIPU HM3YYCHUH Kypca (PU3UKHU YIEISACTCS TOCTAHOBKE H
OpraHu3alliy SKCIIEPUMEHTA, a TAK)Ke MPOBEACHUIO (MMPEUMYIECTBEHHO HA KaXKIOM
YpPOKE) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid (BO3MOXXHO C  HMCIOJIb30BAHUEM
AIEKTPOHHON JIeMOHCTpanuu). HekoTopeie TeMbl 00s13aTE€IbHO JOJDKHBI BKIIOYAThH
OTIOPHBIEC JTA0OpATOpPHBIE PabOTHI, KOTOPBHIE PA3BUBAIOT YMEHHUE TMOJb30BATHCS
npocTeduMu  pubopamMu, aHAIM3UPOBATh IMOJy4YEHHBbIE JaHHble. B cBsi3u ¢
OCOOEHHOCTSIMM  TOBEJEHUS U JedTellbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEYCMOTPEH CTPOXKAWUIINI KOHTPOJIb
3a cOOJII0JIEHUEM TIPABWIJI TEXHUKU O€30MACHOCTH MPU MPOBEJICHUHU JTA0OPATOPHBIX U
IPAKTUYECKUX padoT.

bonbmoe BHuManue npu uzydenun Gusuku noapoctkamu ¢ 3I1P oOparmaercs
Ha OBJIAJICHME UMM NPAKTUUYECKUMU YMEHUSIMH U HaBblkaMmu. [IpemycmartpuBaercs
YMEHbIIICHUE O00bEMa TEOPETUUYECKUX CBEIICHMM, BKIIOUECHHE OTACIBHBIX TEM WU
LENbIX pa3fejoB B Marepuaibl Uil 0030pHOTO, O3HAKOMHUTEJIBHOTO WJIU
dakynpraTuBHOTO M3yueHus. [Ipenaraercss ymeHblieHHe o0beMa MaTeMaTUYECKUX
BBIYMCIICHUN 32 CYET YBEJIMYCHUSI KAUECTBEHHOI'O OMUCAHUS SABJICHUHN U MPOIIECCOB

JlocTaToO4HOE KOJIWYECTBO BPEMEHH OTBOJAUTCS HA PACCMOTPEHHE TEM M
BOIIPOCOB, PAaCKPBIBAIOIIUX CBA3b (PU3MKKA C JKU3HBIO, C TEMHU SIBJICHUSMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUYCHUKAM U3 UX KU3HEHHOT'O OTIBITA.

MakcuMallbHO ~ KCMOJNB3YKOTCA  MEXIPEIAMETHbIE  CBA3M C  TaKUMHU
TUCHIUIUIMHAMU, Kak reorpadus, Xxumus, Ouojorus, T.K. oOyuarommecs ¢ 3IIP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuaia B
pPa3JIMYHBIX ACHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHHUH U
3aKpEIUIEHUHA  TIOJYYEHHBIX 3HAHUW W  MPAKTHUYECKUX yMeHuHU. I[lo3Bomss
paccMaTpuBaTh OJUH W TOT K€ YYEOHBIM Marepuall C pa3HbIX TOYEK 3pEHMUS,
MEKIPEIMETHBIEC CBSI3U CIIOCOOCTBYIOT €0 JYUIlIeMY OCMBICIIEHHUIO, 00JIee TPOUHOMY
3aKpeIJICHUIO TTOJTYYEHHBIX 3HaHUM U MPAKTUYECKUX YMEHUH.

IlpumepHble BuabI JeATedbHOCTH oOy4dawomuxcs ¢ 3IIP, oOyciioBieHHbIE
0co0bLIMH  00pa3oBaTeJIbHLIMH  NOTPEOHOCTAMH M oOecreYyHBaIONIUE
O0CMBICJIEHHOE OCBOEHHE CO/IeP:KAHUM 00pa3oBaHusl o npeaMeTy «Dusuka»

[IpumepHas TeMaTuyeckass ¥ TEPMHUHOJOTUYECKAS JIEKCHUKA TI0 Kypcy (pU3UKH
cootBeTcTByeT ®OIT OOO.

Conepxanue BUAOB AesTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax ¢usmku
ompeeNsieTcss UX 0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTIMU. [ToMHUMO TITUPOKO
ucrnoiabzyeMmbix B ®OIT OO0 obmmx ajisi BceX 00ydaromuxcsi BUIOB JEITEIIbHOCTH
CIEAYET YCWINTh BUJBI ACATEILHOCTH, CrielIUpUUIHbIE I TaHHOW KaTerOpuu JIeTeH,
obecrneunBaroIe OCMBICIIEGHHOE OCBOEHHE COJICP)KaHMs 00pa30BaHUs IO MPEIMETY:
YCUJICHUE NPEAMETHO-NPAKTUYECKON JEITEIbHOCTH C AKTUBU3AIME€N CEHCOPHBIX
CHUCTEM; OCBOCHHME MaTepHuaja C ONMOPOM Ha aJIrOpPUTM; IOLIArOBOCThHY» B U3YyUYECHUU
Marepualia; UCOJIb30BAHUE JOMOJIHUTEIHHON BU3yallbHOM OMOPHI (CXEMbI, IIA0JIOHBI,
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OMOpHBbIE TaOJIMIIbI); PEYEBOM OTYET O MpoIleccCe U pe3yJibTaTe AesITebHOCTH;
BBITIOJTHEHUE CIICIUANBHBIX 3aJlaHul, 00ECIeYMBAIOUINX KOPPEKIUIO PETYISINN
y4eOHO-TI03HABATEIBHOM IE€ATEIBHOCTU U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTATA.

Jns obyuarormxcsi ¢ 3[IP cymiecTBeHHBIM SBISIIOTCS TpUEMbl pabOTHI ¢
JEKCUYECKUM MaTepuajioM 1o mnpenMery. IIpoBoautcs cnenuanbHas padorta 1o
BBEJICHUIO B aKTHBHBII CIOBapb 00y4YalOIIMXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3y4yaemble TepMUHBI BBOASATCS Ha TIOJMCEHCOPHOM OCHOBE, 00s3aTEIbHA BU3YyaIbHAs
NOJIJIEPIKKA, aJITOPUTMBI paOOTHI C ONPEICTICHUEM, OTIOPHBIE CXEMBbI JIs aKTyalIu3aluu
TEPMUHOJIOTUHU.

B cBs13u ¢ 0coObiMu 00pa3zoBaTenbHBIMU TOTpeOHOCTIMU 00ydaromuxcs ¢ 311P,
pY TUTAaHUPOBAHUU paOOThl yUEHHKA HA YPOKE CIEAYET MPUIEPKUBATHCS CIEIYIOIINX
MOMEHTOB:

1. Ilpu ompoce HEoOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
MOJIb30BATHCS IJIAHOM, COCTABJIEHHBIM IIPH MOJATOTOBKE JOMAIIHETO 3aJaHus; 1aBaTh
00JIb1IIE BPEMEHU TOTOBUTHCA K OTBETY Y IOCKU; Pa3peliaTh JAeNIaTh NPeIBAPUTEIbHBIC
3aMKCH, NMOJIb30BATHCS HATISAHBIMUA TOCOOUSIMH.

2. I1lo BO3MOKHOCTHM 3a/aBaTh OOYYarOIIMMCS HABOASIIME W YTOUHSIOIIUE
BOIIPOCHI, KOTOPBIE IOMOTYT UM MOCJIEOBATENBHO U3JIOKUTH MaTepual.

3. CucremMaTHyecKu MPOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUS TPOOEITIOB B MPOUIEAIIEM MaTepurale.

4. B npouiecce U3yyeHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpaliaercs
Ha HamOoJIee CIOKHBIE pa3/ielibl u3ydaemoil TeMbl. Heo6xoaumo yaire oOpamiaThes K
HUM C BOIIPOCAMH, BBISICHSIOIIMMHU [IOHUMaHuE y4eOHOro MaTepuasa, CTUMYJIUPOBATh
BOMPOCHI IPU 3aTPYIHEHUSAX B YCBOCHUH HOBOT'O MaTepHaa.

Mecto yuyeOHOro npeamera « Pusuka» B y4eOHOM IIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO 00111ero 00pa3oBanus yueOHbIN IpeaMeT «Du3nKay BXOIUT B
npeaMeTHyt0 00siacTh «ECTeCTBEHHBIE HAyKW» W SBISIETCS 00S3aTENbHBIM IS
m3yuenus. Conepxkanue ydeOHOro mnpeamera «®Dusnkay, NPEICTABICHHOE B
®denepanpHOil padoueit mporpamme, coorBercTByer PI'OC OO0, DenepanbHOi
oOpa3oBaTeIbHONM MpOrpaMMe OCHOBHOTO 00I1ero ooOpazoBanus, DenepaibHON
aJanTHPOBAHHON 00pa30BaTEIbHON MTPOrpaMMe OCHOBHOTO OOIIIero 00pa3oBaHus JIs
oOydJarmuxcst ¢ 3aJepKKON Tmcuxudeckoro pas3Butws. OOmiee dYHUCIO Yacos,
PEKOMEHIOBAaHHBIX ISl M3ydeHus: (pusuku Ha 0a30BOM ypoBHE, — 238 yacoB: B 7
Kjacce — 68 yacoB (2 Jaca B HeJien0), B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
kiacce — 102 yaca (3 yaca B HefieIni0).



COAEP)KAHUE YUYEBHOI'O ITIPEJAMETA «®U3UKA»

7 KIIACC

Paznea 1. ®usuka u €€ posib B IO3HAHUM OKPY:KAOLIEr0 MUPa

dusuka — HayKa o npupoze. Ssnenus npupoas (MCL). Ousnueckue sBaeHus:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenUUMHBL. M3MmepeHue Qundeckux BenUUuH. Du3auueckue
npubopwi®. Ilozpewnocms usmepenuii. MexyHapoaHAs CUCTEMA €IMHHIL,

Kak ¢u3uka u qpyrue ectecTBEHHbIE HAYKH U3y4aroT pupony. Ecmecmeento-
HAYuHblll  MemoO NO3HAHUA: HabnoOeHue, NOCMAHOBKA HAYYHO20 B80ONpoOcd,
8bIOBUIICEHUE — 2UNOme3, IKCNepuMeHm No NpoeepKke 2unomes, 0OvIACHeHUe
Habmooaemozo saenenus. Onucanue QuuiecKux sA6NeHUl ¢ NOMOUbI0 MOOeel.

[TpenmMet 1 MeTOABI PUBUKHU.

Jemoncmpayuu®

1.  MexaHuuecKue, TEIJIOBbIE, >JIEKTPUUECKHE, MATrHUTHBIE, CBETOBHIE
SBJICHUAL.

2.  ®usuyeckue NpUOOPHI U MPOIEAYPa MPAMBIX H3MEPEHUI aHATIOTOBBIM U

ur(ppOBBIM PHUOOPOM.

Jlabopamopnwie pabomul u onvimul

1.Onpenenenrie 1eHbl JIE€JIEHUS HW3MEPHUTEIBHOrO Mpuodopa (UCHOJb3ys
TEXHOJIOTUYECKYIO KapTy AKCIIEPUMEHTA).

2. 3mepenne paccTosTHUM.

3. U3mepenne 00bEMa )KUIKOCTU U TBEPAOTO Tea

4. Onpeoenenue pazmepos Maivix mei.

5. Usmepenne TtemmepaTypbl TpHU TMOMOIIM >KUJKOCTHOTO TEpMOMETpa H
JaTYNKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke eunomesvl. OAIbLHOCMb NOAEMA
wapuKa, nyweHHo20 20pU30HmMaIbHo, mem Oovuile, yem Ooblie 8blCOma nycKa.

Pa3znen 2. IlepBoHayasibHbIe CBEI€HUS 0 CTPOCHNH BelleCcTBa

CtpoeHue BelIeCTBA: aTOMbl W MOJEKYJbl, ux pazmepwvl. Onvimol,
0oKasvlearouue OUCKpemHoe Cmpoetue 8eulecmad.

JBmxenune wactul BemecTBa. CBs3b CKOPOCTHM JBWXEHHUS YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBwxkenue, muddysua. Bzaumoodeiicmeue uacmuy
gewiecmea. npumsdicerue u OmmaikueaHue.

ArperaTHble COCTOSHUS BEILECTBA: CMPOCHUE 2A308, HCUOKOCMeEU U MBEEPOLIX
(kpucmannuueckux) men. Bzaumocesazv meocoy ceoucmeamu eewecme 8 pasHblX

1 MC — 3aeMEeHTBI COACPIKaHU, BKIIIOYAIOMINE MEKIIPECAMETHBIC CBA3U, KOTOPBIC noapoGHee PACKPLITHL B
TEMATUYCCKOM IJIAaHUPOBAHUU.

2 3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNC KOTOPLIX NIPOBOAUTCS B O3HAKOMUTCJIILHOM ILJIaHE. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3ydaceMoro mMmarepuala.

3 Bcee I[eMOHCTpaHI/II/I u .Ha60paT0pHLIC pa6OTLI, MpCACTAaBJICHHBIC B COACPIKAHUU, JOIIYCKACTCA (MO)KHO) MMpOBOAUTD,
HCIOJIb3YA HH(bOpMaHI/IOHHI)IG 1 3JICKTPOHHBIC TCXHOJIOI'MN (III/I(i)pOBLIe O6pa3OBaT€J'ILHI)I€ pecypcm).
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acpe2amHubiX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. Ocobennocmu
azpe2amHulix COCMOSIHUL 800bl.

HMemoncmpayuu®

1. HaGnronenne 6poyHOBCKOTO ABM)KCHUA.

2. Habmronenue muddysun.

3. HabarooeHnue ssnenutl, 00bACHAIOWUXC NPUMSIICEHUEM UTU OMMATKUBAHUEM
yacmuy seujecmaa.

Jlabopamopnvie pabomul u onvimol

1. Oyenxa oOuamempa amoma MmemooomM psd08 (C UCHOTL30BAHUEM
gomoepaghuii).

2. OnbITHI IO HAOIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYXKEHHUIO NEUCTBUSI CHJI MOJIEKYJIIPHOTO MPUTKEHUS
(2/1eKMpPOHHAA 0EMOHCMPAYUUSL).

Pa3nean 3. /IBu:keHUue U B3aUMOAEHCTBHE TeJl

Mexannueckoe nBuxkeHUe. PaBHOMepHOE U HEpPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. Cpeousisi ckopocmv npu HepagHomepHom Osudicenuu. Pacu€T mytd u
BPEMEHU JABUKCHUS.

SBneHune uHepUMH. 3aKOoH uHepyuu. Bzaumoleiicmeue men KAK NPUYUHA
UBMeHeHUs1 cKopocmu oeudicenusi mei. Macca kak mepa uHepmHocmu meid.
[TnotHOCTh BemecTBa. C853b NIOMHOCIU C KOJUYECMBOM MOAEKVI 8 eOUHUYE 00bEMA
geujecmaa.

Cuiia kak XapakTepucTuka B3aumojneuctBusa ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwto ounamomempa. SIBIEHUE TATOTCHUS U CHUJIA
Tsokectd. Cuna msoicecmu una opyeux nianemax (MC). Bec tema. HeBecoMocTs.
CioxxeHue cuj, HampaBJICHHBIX MO OAHOM mpsiMou. PaBHomencTByromas cui. Cuna
mpenus. Tpenue cxonvocenus u mpenue nokos. Tpenue 6 npupode u mexnuxe (MC).

HMemoncmpayuu®

1. Ha0mronenrne MeXaHHUECKOro ABYKCHUS TeEa.

2. N3mepenre cKkopoCTH MPSIMOJIMHEUHOTO JABUKEHHUS.

3. Habnronenue siBieHUs1 HTHEPIUH.

4, HaOmronenune naMeHeHust CKOpOCTU MPU B3aUMOJICUCTBUU TeJ.

S. CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TEJ.

6. Cio)xeHue CUJl, HapaBJICHHBIX 1O OJTHOM MPSIMOM.

Jlabopamopnvie pabomel u onvimol

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (IIaprKa B )KUIKOCTH,
MOJIEIH DJICKTPUICCKOT0 aBTOMOOWIIS U T. 11.) (21eKMPOHHAA 0EMOHCMPAYUUSL).

2. Ompenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IIapHKa I10
HAKJIOHHOM TNIOCKOCTH.

3. OrnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

4 31ech 1 majee IPUBOAUTCS PACIIMPEHHBIH IIepedeHb 1a60PaTOPHBIX PabOT U OIBITOB, U3 KOTOPOIrO YUHTENIb JeIaeT
BBIOOP O CBOEMY YCMOTPEHHUIO.



4, OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsOKeHUS (nedopMariyim)
MIPY>KAHBI OT TIPUIIOKEHHOW CHITBI.

5. OMNBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT
Beca Tella U XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3znea 4. JlaBjieHue TBEPABIX TeJ, s KUAKOCTEH U ra30B

Hasnenue. Cnocobvl ymenvuienus u yseauueHus oagnenus. /lagnenue 2asa.
3asucumocms OaséneHus 2aza om o00véma, memnepamypsl. llepedaua Oaenenus
meépovimu menamu, dcuokocmamu u eazamu. 3axon Illackans. Ilnesemamuueckue
Mawunbl. 3aBUCUMOCTD JIABJICHHS XKUAKOCTH OT riyouHsl. Coobwarouuecst cocyoul.
T'uopasnuueckue mexanuzmoi.

Atmocdhepa 3emnn u arMmocdepHoe aaBieHue. [Ipuuunel cyujecmeosanus
6030ywiHol obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocghepHo2o
oasnenus. 3a8UcCUMOCb AMMOCHEPHO20 0asieHUs. Om 8blCOMbL HAO YPOGHEM MODAL.
IIpubopul Ons uzmepenus ammocghepHoz2o 0asnieHus.

eticmsue srcuokocmu u 2aza Ha nocpylcénHoe 8 HUX meno. BreITankupatroias
(apxumenoBa) cuia. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTh JABJICHUS raza OT TeMIEPaTyphI.

[lepenaua qaBneHuUst >KUIKOCTHIO U Ta30M.

Coo0maromuecs cocy/ibl.

['mnpasnuueckui npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKHBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH
T€Ja U MJIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BRITATKUBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus Tel: TUIaBaHUE WJIU MOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHONIEHUS IIOTHOCTEHN TeJa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimul

Sk owdE

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00BhEMA MOTPYKEHHOM
B JKHJIKOCTH YaCTH Tela.

2. OnpeneneHue BBHITAIKMBAIOMIEH CHUJIbI, JEHCTBYIOLIEWM Ha TeJoO,
NOTPYKEHHOE B KUJKOCT.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIECH CHIIBI, JIEUCTBYIOLIECH Ha
TEJO B KUJIKOCTH, OT MAaCChI TeJIa.

4, OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JICUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa OTPY>KEHHOH B KUJIKOCTh YaCTH TeJa
Y OT IUIOTHOCTH KUIKOCTH.

S. KoncrpyupoBanue  apeomerpa WM KOHCTPYMPOBAHUE  JIOAKHU
Y OTIPEAEITICHUE €€ TPY30II0IbEMHOCTH.

Paznen S. Pabora u MOIIIHOCTH. JHEPIHs
Mexanuueckast pabota. MOIITHOCTS.
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[IpocTbie MeXaHWU3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [lpasuno
paenogecusi pviuaza. llpumenenue npasuia pagnogecusi pviuaza K OJ0KY. «3010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MoB. IIpocTeie MeXaHU3Mbl B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckas u NOMEHYUANbHAS  DHEPIUSL.
lIpespawenue oonozco euda mexanuueckou 3Hepeuu 8 Opy2ol. 3aKOH COXPaHEHUS
SHEPIrUU B MEXAHUKE.

Hemoncmpayuu

1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomut u onsimor*

1. Omnpenenenre pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella
110 TOPU30HTAIBHON IOBEPXHOCTH.

2. HccenenoBanue ycaoBUI paBHOBECHS pblyara.

3. N3mepenue KIIA HaKJIOHHOU IJIOCKOCTH (31eKkmpoHnHan
demoHcmpauusi).

4. N3ydenune 3aKkoHa COXpPAaHEHHsS] MEXAHUYECKOW DHEPrUU (2/1eKMpOHHAA
demoHcmpauus).

8 KJIACC

Pa3znen 6. TemioBble siBjIeHMSE

OcHo6Hble  NONOJICEHUsT  MONEKVISIPHO-KUHEMUYEeCKOU meopuu  CmpoeHus
sewecmea. Macca u pazmepvl amomos u monexyr. Onvimoel, nOOmMeepiIcoaroujue
OCHOBHbLE NONONCEHUSL MONEK)IAPHO-KUHEMUYEeCKOU Meopull.

Mogenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHUI BEIECTBa.
Kpucmannuueckue u amopguvie mena. ObvsacheHue c8olcma 2a3os, HUOKOCmel U
MeEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKoUu meopuu.
CmauuBaHue u kanuiisapHvle a6ieHus. Tennogoe pacuupenue u cocamue.

Temneparypa. Cea3b memnepamypvl cO CKOPOCHIbIO MENN0B020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobbl  uzmeHenuss  GHYMpeHHel — SHepeuu:
menionepeoava u cosepuierue pabomsl. Buovl menionepeoauu. menionposooHOCHb,
KOHBEeKYUS, U3TYYeHUe.

KommdecTBo TemnoTel. Yoenvuas mennoémkocms eewecmeéa. Teniooomen u
menjogoe pasHogecue. Ypagnuenue meniogo2o o6aiauca.

Inasnenue u omeepoesanue KpUCMAaiIUdecKux eewecms. YoenvHas menioma
naaenenus. Ilapoobpazoeanue u kondencayus. Ucnapenue (MC). Kunienue. Yoenvuas
menjoma  napooopaso8anus.  3aBUCUMOCMb  MeMnepamypvl  KUNeHus  om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOIIUBA. YoenbHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KIIJ] mennogoeo oOsucamens.
Tennogvie 0sucamenu u 3awuma okpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawenus dnepeuu 8 mennosgwvix npoyeccax (MC).

Hemoncmpayuu
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1. Habnronenue 6poyHOBCKOTO ABUKEHUS.

2. Hab6nronenue nuddysun.

3. Hab6nronenue siBneHuii cMaunBaHUs U KaMWJUISIPHBIX SBJICHUH.

4, HabGnronenue TemioBoro pacmmpeHus Tel.

5. W3menenne naBieHus ra3za Mpyu U3MEHEHUW 00bEMa M HArpEeBaHUU WIIH
OXJIAXKJICHHUU.

6. [IpaBuna n3aMepeHus TeMIepaTyphbl.

7. Bubl Terutonepeaayu.

8. OxJTaKaeHue IPH COBEPIIICHUU PaOOTHI.

9. HarpeBanue npu coBepIIcHUH paOOThl BHSITHUMHU CHJIaMHU.

10. CpaBHeHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmroneHue KUIICHHS.

12. HaOGmroaeHue MoCTOSHCTBA TEMIIEpaTyphl IIPH TIJIaBJICHUH.
13. Mogenu TemIoBbIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol

1. OnpITel IO OOHAPYKEHUIO EUCTBHS CHJI MOJIEKYJSIPHOTO MPUTSKEHUS
(2/1eKmpOHHAA 0eMOHCMPAYUsL).

2. OnbITHI 1O BRIPAUIMBAHUIO KPUCTAIIIOB IOBAPEHHOW COJIM UJIU caxapa.

3. OnpITel O HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

4. Onpenenenve AaBieHUs BO3yXa B OajUIOHE IIIIPULIA.

S. OneITHl, JEMOHCTPUPYIOLIME 3aBHCUMOCTH JABJICHHSI BO3QyXa OT €ro
00bEMa U HarpeBaHUs WIH OXJIAXKICHUS.

6. IIposepka eunomesvl NUHEUHOU 3A8UCUMOCMU OJUHbL CMOJIOUKA
AHCUOKOCIU 8 MepMOoMempUYecKol mpybke om memnepamypeol.

7. HaGntonenne u3MeHeHUs: BHYTPEHHEH SHepruum Tena B pe3yJsbTare
TEIIoNepeaaud U padoThl BHEITHUX CHUJI.

8. HccnenoBanue gBIEHHS TEMJIOOOMEHA MPU CMEUIMBAHUU XOJIOJHON U

ropsiueu BOJBI.

9. Onpeoenenue xonuuecmea meniomsl, NOJLY4eHHO20 80001 NPU MeNiI000MeHe
C HazpemviM Memaiiuieckum YuiuHOpOoM.

10. HccnenoBanue mpoiiecca UCIapeHusl.

11. OmnpeneneHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.

12.  Onpeoenerue yoenvbHol meniomol NAAGLeHUs 1b0d.

Pazgea 7. JaekTpudyecKkue 1 MArHUTHbIE SIBJICHUS

Onexmpuzayus men. [[Ba pola 3IEKTPUYECKUX 3apsnoB. B3aumopeiicTBue
3apsHKEHHBIX TEll.

Onextpudeckoe mnone. [lpunyun cynepnosuyuu d271eKmpudeckux noaeu (Ha
KauecmeeHHOM YPO8He).

Hocumenu snexmpuueckux 3apsaoos. DleMeHmapHblll 31eKmpudeckutl 3apsio.
Cmpoenue amoma. [IpoBOJTHUKY U ANDIIEKTPUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsna.
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DIIEKTPUYECKUN TOK. Ycnosus cywecmeoganusi 21eKmMpuyeckoco mokda.
NcTouHUMKM TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrOo ToKa (TEIUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpudecKull mox 8 HCUOKOCHX U 2a3ax.

PaGota W MOIIHOCTH DJIEKTPUUECKOTO TOKa. 3akon Jicoyra—/lenya.
Onekmpuueckue yenu u nompeoumenu INEKMPUUECKOU IHepeuu 8 Ovblmy.
Onextpuyeckas nenb. Cuna Toka. DieKTpuyeckoe HampsbkeHue. ConpoTHBIICHHE
MIPOBOJIHUKA. YOenvroe conpomusnenue gewjecmsa. 3akoH OMa Ui ydacTKa LEnu.
[TocnenoBarenbHOE W MApPAJUIENBHOE COEAMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHUe.

[TocTosiHHBIE MarHUTHI. B3auMoAEHCTBUE TOCTOAHHBIX MArHUTOB. Mazcnummoe
nozne. Maznumnoe none 3emau u e2o sHauenue 015 xcu3Hu Ha 3emne. Onvim Ipcmeoda.
Maenummnoe none snekmpuuecko2o moka. llpumenenue 21eKmpomazHumo8s 8 mexHuxe.
eiicmeue macHumHO20 NONA HA NPOBOOHUK C MOKOM. JIJeKmpoosucames
nocmosanHo2o moxa. Mcnonvzoeanue snekmpoosucamenei 6 MEXHUYeCKUx Ycm-
poucmeax u Ha mpaHcnopme.

Onvimwr @apaodes. AHenenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noryueHus 21eKmpudeckol dHepauu. INEKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu
DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIIEKTpOCTaTUYECKAs] HHAYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpOBOHUKY U JUBTIEKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

HcTouHnKM MOCTOSIHHOTO TOKA.

JIericTBUS DIEKTPUYECKOTO TOKA.

0. DACKTPUYECKUI TOK B KUIAKOCTH.

11. T 'a3oBwIii pa3ps.

12.  W3mepeHue Cuiibl TOKa aMIIEpPMETPOM.

13. H3mepeHue 3IEKTPUUECKOTO HATPSHKEHUS BOJIBTMETPOM.

14. PeoctaT u MarasuH CONPOTUBIICHU.

15. BzaumopeiicTBHE NOCTOSIHHBIX MATHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS TIOJIOCOB MarHUTA.

17. MoaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHOE noJie TOKa. DIEKTPOMAarHur.

20.  [le#icTBHE€ MarHUTHOTO TOJISI HA TPOBOJTHUK C TOKOM.

21. DnexkTpoaBUraTeNb MOCTOSHHOTO TOKA.

22. MHccnenoBaHue SIBICHUS AIEKTPOMArHUTHON UHIYKIIMH.

23.  Omnprter dapanes.

24. 3aBUCUMOCTb HAINpaBIEHUS MHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHMUS.

HOooo~NoORwWNE
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25.  DIeKTpOreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomut u onvimul

1.  OmpITl MO HAONIOJACHUIO DJJIEKTPU3ANUW Ted WHAYKIHEH | TIpH
CONPUKOCHOBEHUH.

2.  HccrnenoBaHume JIEHCTBUS DIIGKTPUYECKOTO IIOJISI HA IPOBOJHHKH U
JTUDJICKTPUKH.

3. COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

4.  H3mepeHue U peTyIMPOBAHHE CUJIBI TOKA.

5.  H3mepeHwue u perylIMpoBaHUE HATIPSDKEHUSI.

6.  Uccreoosarnue 3asucumocmu cuivl moxa, udyweeo uepes pesucmop, om
CONPOMUBTIEHUSL PE3UCIOPA U HANPSICEHUS HA Pe3UCmOope.

7. Onvimol, OeMOHCMpuUpylowue  3a8UCUMOCIb  IJIeKMPUUECKO20
CONpOMUBNIeHUsL NPOBOOHUKA OM €20 OJUHblL, NIOWAOU NONEPEeUHO20 CedeHUusl U
Mamepuana.

8.  Ilposepxa npasuna crodiceHus HAnNpaAXcenull npu nocied08amenbHOM
COeOUHeHUU 08YX Pe3UCHIOPO8.

9.  Ilposepxa npasuna 0ns cuibl MoOKa NpU NAPANLIETLHOM COEOUHEHUU
Pe3UCMOPO8.

10. Ompepenenue pabOTHI AACKTPUUECKOTO TOKA, UAYIIETO Y€PE3 PE3UCTOP.

11. OrmpeneneHne MOUTHOCTH JJIGKTPUYECKOTO TOKa, BBIACIIEMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

13.  Onpeoenenue KII/[ nacpesamens.

14.  WccnempoBaHre MarHUTHOTO B3aWMOJICHCTBHUS MTOCTOSTHHBIX MarHUTOB.

15. H3ydyeHue MarHWUTHOTO IIOJII TIOCTOSIHHBIX MAarHMTOB TIPH  HUX
00bEIMHEHUU U Pa3ICICHUH.

16. HccnenoBanue neWCTBHS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

17.  OmeITel, AEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI B3aUMOACHCTBUS
KaTYIIKA ¢ TOKOM M MarHWTa OT CHJIBI TOKa ¥ HAMPAaBIICHUS TOKA B KaTYIIIKE.

18. H3yueHue AeHCTBUS MarHUTHOTO MOJIS HA TIPOBOJHUK C TOKOM.

19. Koucmpyuposanue u uzyuenue pabomsi 21eKmMpoOBUSAMEII.

20. UMsmepenue KII/] anekTpoaBuraTenbHON yCTAaHOBKHU.

21.  OnbITHI 1O WCCICAOBAHUIO SIBJICHUS 3JICKTPOMArHUTHON WHITYKITUU:
WCCIIeIOBaHNE N3MCHCHHI 3HAYCHUS M HAITPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue iBJIeHHS

Mexanuueckoe ABWKeHHWE. MarepuanbHas Touka. CucteMa oOTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBUXEHUA. PaBHOMepHOE MNPSIMOJIMHEITHOE
nBxeHue. Hepasnomepnoe npsimonunetinoe osudsicenue. CpenHsisi u MeHOBEHHAs
CKOpOCMb mejla Npu HePagHOMEPHOM OBUNCEHUU.
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VYckopenue. Pasnoyckopennoe npamonunetinoe OsudiceHue. (CB0OOOAHOE
nagenue. Onvimot I anunes.

Jluneunas u y2nosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

[lepBbiii 3ak0oH Hprorona. Bropon 3akon Herotona. Tperunt 3akoH HproToHa.
Ipunyun cynepnozuyuu cuJ.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOIbMCeHUs, Culd
MpeHUsl NOKosl, Opyaue Uuobl MpeHUs.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHE CBOOOIHOTO
nageHus. /euscenue nianem soxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue marepuanbHOU TOUYKH. AGconmomHo meépooe meno. Pasnosecue
MmeEépP002o mena ¢ 3aKpenjiéHHoU ocbio 8paujerusi. MoMeHT culibl. [lenmp msscecmu.

Nmnynec Tena. Msmenenue umnynvca. Mmnynsc cunvi. 3aKOH COXPaHEHUS
umnyibca. PeaktuBnoe asmxenue (MC).

Mexanuueckast paboTa 1 MOIIHOCTB. PaboTa cuil TsKecTu, ynpy2ocmu, mpeHus.
Cesazb  omepeuu u pabomsi. lloTeHIMabHAST SHEPrUs Tena, MOAHITOrO HaJ
IIOBEPXHOCTBIO 3eMIH. [lomenyuanvras snepaus cocamou npyscunsvl. Kunernueckas
sHeprus. Teopema o Kunemuueckou sSHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU
SHEPIUM.

Jemoncmpayuu

1. Hab6nronenue MexaHu4ecKkoro ABMKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEJ
OTCYETA.

2. CpaBHeHHE TyTEeHd U TPACKTOPUN ABUKEHHUSI OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepenne CKkOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHUS.

4, HccnenoBanue nmpu3HakoB paBHOYCKOPEHHOTO JBUKEHHUS.

5. Habnronenue ABMKEHUS TeJla MO OKPYKHOCTH.

6. HaOntonenne MeXaHUYECKUX SIBJICHUM, MPOUCXOAIIMX B CHCTEME

orcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBU>KEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHUS T€Jla OT MAcChl Teja U JAEHUCTBYIOIIEH HA HETO
CHUJIBI.

8. Habnronenue paBeHcTBa CUJI IPU B3aMMOICHCTBUM TEJI.

Q. M3meHeHue Beca Tena pyu yCKOPEHHOM JBUKEHUU.

10. Ilepemaua umirysibca Mpy B3aUMOICHCTBUH TEII.

11. TIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

12. CoxpaHeHHe UMITYJIhCa TIPH HEYIIPYTOM B3aUMO/ICHCTBUMU.

13. CoxpaHeHre UMITYJIhCa TIPH a0COIOTHO YIIPYTOM B3aUMOJICHCTBUMU.

14. HaOGmroaeHue peakKTUBHOIO JIBH)KCHUS.

15. CoxpaHeHHre MEXaHUYECKON PHEPTUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHe MEXaHMYECKOM DSHEpruu TMpu ABUKEHUU Tella TOJ
JNEUCTBUEM TIPY>KUHBI.

Jlabopamopnvie pabomul u onvimol
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1. Koncmpyuposanue mpaxma ons pazeona u oanbHeuuie2o pagHOMepHO20
OBUINCEHUS WLAPUKA UTIU METIeHCKU.

2. OnpeneneHue CpeiHEM CKOPOCTU CKOJIbKEHUS OpycKa WU JBUKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHne yCKOpEHHs Tejla MPU PaBHOYCKOPEHHOM JIBXKEHHH I10
HAKJIOHHOM TUIOCKOCTH.

4. UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBWYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

S. Ilposepra eunome3svi: eciu npu pPasHOYCKOPEHHOM OBUMCEHUU Oe3

HAYaIbHOU CKopocmu nymu OMHOCAMCA KdK pﬂd HeYemmbix ucesn, mo
coomeemcmeyrouue npomesNCymKu e6pemeru 0O0UHAKOGDL.

6.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI
HOPMAaJIbHOT'O J1aBJICHUSI.

7. Omnpenenenne ko3 PUIIMEHTa TPEHUS CKOJIBKEHUS.

8.  Omnpenenenue KECTKOCTU MPYKUHBI.

9.  Onpenenenue pabOTHI CUIIBI TPEHUS TIPU PAaBHOMEPHOM JIBIDKEHUU Tela

10 TOPU30HTAIBHON TTOBEPXHOCTH.

10. Ormpenenenne pabOTBI CHUJIIBI  YOPYTOCTH TPH TOIBEME Tpy3a
C UCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABUKHOTO OJIOKOB.

11. M3yuyeHue 3aKOHA COXPAaHEHHUS SHEPIHH.

Pazgen 9. Mexanuveckue KoJie0aHUs U BOJTHBI

KonebarenbHoe npmxenre. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUN: TIEPHO/I,
4acToTa, aMILIUTyna. Mamemamuueckuii u npyscunnold maamuuku. llpeepawenue
9Hep2uU npu KO1e6amenbHOM OBUNCEHUU.

3aryxatoiue konebanus. BeiHyxkaeHHbIe Kojebanus. Pezonanc.

Mexanuueckue BoJIHBL. CBOHCTBAa MEXaHWYECKUX BOJH. [IpodonvHblie u
nonepeynvie 80JHbl. [[MUHa 80HbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 MBEPOOM meile, ceticmudeckue 8oHbl (MC).

3ByK. I pomxkocms 38yka u evicoma moua. Ompadicenue 38yka. HUngpaszsyx u
VIbMPA3EYK.

Hemoncmpayuu

1. HaGmronenne xojieO0aHuil Tel MO AEHCTBUEM CHUJIBI TSKECTU U CHJIBI
YIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

3. HabGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

4, Pacnpoctpanenne npo10IbHBIX U IMTOMIEPEYHBIX BOJIH.

5. Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol

1. OnpeneneHrue 4YacToThl M Mepuoja KojeOaHHM MaTeMaTHYeCKOTo
MasITHUKA.
2. OmnpeneneHre 4acTOThl U NEpHOJa KOJeOaHU MPY>XKMHHOTO MasiTHUKA

(271eKmpoHHas 0emoHcmpayusi).
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3. HccnenoBaHue 3aBUCUMOCTH NEPUOJA KOJIEOAHUH TIOJIBELIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4, UccnenoBanre 3aBUCUMOCTM  TepuoAa KoOJIEOAHUN  MIPY>KUHHOTO
MasiITHUKA OT MACCBI IPY3a (2J1eKMPOHHAA 0EMOHCMPAUU).

5. [IpoBepka HE3aBUCUMOCTH MEpHOJIa KoJaeOaHu Tpy3a, MOABEHICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OmbITB, JEMOHCTPHUPYIONIME 3aBHCHMOCTh TEpHOJa  KoJIeOaHUN
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI.

7. WN3mepenne  ycKOpeHHs  CBOOOJHOTO  TAACHUS  (271eKmpoHHAA
demoncmpauus).

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHbIE BOJIHbBI

DJIEKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  (Cgolicmea
INeKmpoMasHummuslx 60aH. ILllkana snexkmpomacHummusix 601H. Hcnonvsosanue
INEKMPOMASHUMHBIX 8OJIH O COMOBOLL CEA3U.

DnekTpoMarHuTHas mnpupoja ceta. CKoOpocTh cBeTa. BomHOBBIE CBOMCTBA

CBETA.

Jemoncmpayuu

1. CBOMCTBA 2IIEKTPOMATHUTHBIX BOJIH.

2. BomnHOBEIE CBOMCTBaA CBETAa.

Jlabopamopnsie pabomut u onvimor*

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOHMIIBHOTO
TenedoHa.

Pa3zgen 11. CBeToBbIe SIBJICHUS

JlyueBas Mojsienb cBeta. MictouHuku cBeta. [lpsamonunetinoe pacnpocmpanetue
ceema. 3ammenus Coanya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3axkou
OMpadxzceHusi ceema.

[IpenomiieHne cBeTa. 3aKOH MOpeNoOMIIEHUsS CBeta. [lonnoe 6HympenHee
ompadxcenue ceema. Hcnonvzosanue nNoOAHO20 BHYMPEHHE20 OMPAN*CEHUs 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xon nyuwedt B nmH3E. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). I'naz xax onmuyeckas cucmema. bauzopykxocmo u
O0AIbHO30PKOCb.

Paznoowcenue 6enoco ceema 6 cnekmp. Onvimvr Hvromona. Crooicenue
CNEeKmMpPAlbHbIX YBEmos.

Hemoncmpayuu
[IpssmonuHeEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonydenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBHITTYKJIOM 3€pKajax.
[Ipenomienue cBera.

OnTtudeckuii CBETOBO/I.

Xon nyuel B coOuparolei JImH3e.

XoJ JIyder B paCCEUBAIOLIECH JIMH3E.
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8. [Tonyuyenue n300paxkeHU ¢ TOMOUIBIO JTUH3.

Q. [TpuHuun aeicTBus poroanmnapara, MUKpOCKOIIA U TEJIECKOMA.
10. Mopens rnaza.

11. PaznoxeHue 6€10T0 CBETA B CIIEKTP.

12. Tlomyuenue Genoro cBeTa MpH CIOKEHUU CBETAa Pa3HBIX [[BETOB.
Jlabopamopnuie padomul u onvimul

1. UccnenoBanre 3aBUCUMOCTH yIJia OTPAa)KEHHSI CBETOBOTO Jiy4ya OT yIJia
TaJICHMS.

2. N3ydeHune xapakTepucTUK U300pakeHUs MpeMeTa B TNIOCKOM 3epKaJie.

3. HccnenoBanne 3aBUCUMOCTH yTJiia IPEJIOMIICHHS CBETOBOIO Jiyda OT yrJja
naJieHus Ha TPAHUIIE «BO3yX—CTEKIIO».

4, [Tonydenne n300pakeHUH ¢ TOMOIIBIO COOMPAIOIICH JTMH3BI.

5. Onpenenenre GOKYCHOTO paCCTOSIHUS U ONITHYECKOM CHJIbI COOMpPAIOIeH
JIUH3BI (21eKMPOHHAA 0eMOHCMPAYUSL).

6. OneITel MO Pa3OKEHUIO OEJI0oro CBETa B CIEKTP (271eKmpoHHas
demoHcmpauus).

7. OnbITEl 0 BOCHPUSITUIO 1BETA MPEIMETOB MPU UX HAOIIOJCHUU uepes

LIBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS

Onvimoul Pezepgopoa w minaHetapHas Mojelb atoma. Moxens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeoi.

PanunoaktuBHOCTE. Anbgha-, bema- u eamma-usnydenusi. CTpOCHHE aTOMHOTO
anpa. Hyxknonunas modens amomHozo aopa. Mzomonvwl. Paduoakmusrnwvie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix soep.

SAnepubie peakinuu. 3aKOHBI COXPAHEHHUS 3apSAIOBOTO M MAacCOBOTO YHCEIL.
Pearxyuu cunmesa u denenus si0ep. Mcmounuxu snepeuu Connya u 36é30 (MC).

SnepHast sHepretuka. Jleicmeus paouoaKmueHbIX USIYYEHUU HA IHCUBbLLE
opeanuzmol (MC).

Jemoncmpayuu

1. CrexTpbl U3ITy4YEeHHS U MOTJIOUICHUSI.

2. CnexTphl pa3au4HbIX Ta30B.

3. CnekTp Bogopo/a.

4, Hab6nronenue tpekoB B kamepe Bunbcona.

S. Pabota cuéTunka HOHU3UPYIOUINX U3TyUEHUI.

6. Peructpanus nznydeHns NpupoOaHbIX MUHEPAJIOB U MTPOYKTOB.

Jlabopamopnvie pabomel u onvimol

1.  Habnooenue cniowHbiX u TUHEUYAmMbX CHEKMPOB U3TYYEeHUsL.

2. HccnenoBanue TPEKOB: U3MEPEHHUE SHEPIMM YaCTULBI IO TOPMO3HOMY
nyTH (1o gpotorpadusm) (21eKmponHas 0emMoHCmpayus).

3. N3mepenune paaroakTUBHOTO (QOHA (2/1eKMPOHHAA 0eMOHCMpPayus).
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IHoBTOPHUTEIHLHO-00001IAOIIUIT MOAYIb

[ToBTOpUTENHEHO-0000IAIOIMINKA MOTYJIb IPEIHAZHAYEH ISl CUCTEMATU3ALMH U
00001IeHHS TPEAMETHOTO COACPKAHMSI U OTIBITA ACSITEIbHOCTH, TPUOOPETEHHOTO NPHU
M3YYEHHUU BCETO Kypca (DU3HKH.

[Ipy M3y4eHUM AAHHOTO MOJIYJIS PEaTU3yIOTCS M CUCTEMATHU3UPYIOTCS BHJIbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTHKEHUE NPEIMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX Pe3yJIbTaTOB 00yUeHUs, (POPMUPYETCS €CTECTBEHHO-
Hay4Has TPaMOTHOCTh: OCBOCHHE HAYYHBIX METO0B UCCIIENOBAHMS SIBJIICHUI IPUPOIBI
U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBICHATh (PU3NUECKUE SIBICHUS, NPUMEHSISA
NOJIy4CHHBIC 3HAHMs, pelmarb 3aJadd, B TOM 4YHUCJIE KadyeCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AESTEIBHOCTHBIN XapaKTep JaHHOIO pas/ielia peanu3yeTcs 3a
CYET TOTO, YTO y4YallMecs BBIIOJIHAIOT 3aJaHus, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJIyYEHHBIX 3HAHWW pacro3HaBaThb M HAYYHO OOBICHATH
(u3nuecKkue BIEHUS B OKPY’KaIOIIEH MPUPOAE U MOBCETHEBHOM KU3HU;

" MCIOJIB30BATH MO/ PyKOBOACTBOM II€1Aarora Hay4yHble METObI UCCIEIOBAHUS
(u3NUeCcKUX SBJIIEHUW, B TOM YHCIE JI MPOBEPKH TUIOTE3 U IOITyUYEHUs
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C OMOPOM HA JUAAKTUYECKHI Marepuall mocie OOCYyXKIEHHS C
MEJaroroM Hay4Hble OCHOBbI HauOoiee BaXHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJOTMM, HalpHUMep, NPAKTUYECKOIO HCIIOIB30BAaHUSA PAa3IMYHBIX HCTOYHHMKOB
SHEPIUA HAa OCHOBE 3aKOHA IPEBPAILICHHSI U COXPAHEHUS BCEX HM3BECTHBIX BHUJOB
SHEPIHUU.

Kaxxas u3 TeM JaHHOTO pas3zelia BKI0YaeT SKCIEPUMEHTAIIBHOE HCCIIEJOBAHUE
o0oO0mIatoniero xapakrepa Ha YCMOTpPEHHUE IeJarora ¥ mnpu ero momomu. Paznen
3aBepuIaeTcsl MPOBENCHUEM JTUAarHOCTMUECKOM M OLIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

IJIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA VYYEBHOI'O IIPEIAMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMA

B uenom pesynbTaThl ocBoeHus oOyuaromumucs ¢ 3[IP yyebHOro mpeamera
«Duszuka» JOKHBI cOoBNaaaTh ¢ pesyibratamu denepanbHoi pabouel mporpamMmmsl
OCHOBHOTO 00111eTO 00pa30BaHUsI.

Haubosnee 3HauMMbIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pe3ynbTaTe nuzyuenus (GU3MKU Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHus y
obyudatomerocs ¢ 3I1P OyayT copMupoBaHbI CIETYIONINE JUYHOCTHBIE PE3yIbTAThI B
JaCTH:

1) maTpuOTHYECKOTO BOCTIMTAHUS:
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MPOSIBJICHHE MHTEpPEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
duznyecKoil HayKu;

[IEHHOCTHOE OTHOIICHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) rpa’kJaHCKOr'0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYKJIEHUHM OOIECTBEHHO-3HAUNMBIX H
ATUYECKUX MpOOJEM, CBS3aHHBIX C NPAKTUYECKUM HPHUMEHEHHUEM JTOCTHKEHHIM
buzukwy;

OCO3HaHWE BAXHOCTU MOPAIbHO-ITUUYECKUX TMPUHIHUIIOB B JEATEILHOCTH
YUYEHOT0;

3) ACTETUYECKOTO BOCIIUTAHMUSL:

BOCIIPUSTUE ACTETUYECKUX KadeCTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) LEeHHOCTH HAyYHOTO MTO3HAHU:

OCO3HAHHME HEHHOCTH (PU3UYECKON HAYKU KaK MOIIHOTO HHCTPYMEHTA [TO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaKHEUIIIEH COCTABIISIOMIEH KYJIbTYPBI;

pa3BUTHE HAY4YHOH JIOOO3HATENBHOCTH, HWHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) popMupoBaHUS KyJIBTYpPbI 3I0POBbSI U SMOLIMOHATIBHOTO OJIArONOTYYHs:

OCO3HaHHWE IIEHHOCTU 0Oe30macHoro oOpa3a JKH3HMU B  COBPEMEHHOM
TE€XHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUJI O€30MIaCHOTO MOBEJAEHUSI Ha TPAHCIIOPTE,
Ha JI0pOTrax, C AMEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B IOMAIIHUX YCIOBHSX;

chOpMHUPOBAHHOCTH HaBbIKa pedIeKCHHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY
U TaKOTO K€ MpaBa y APyroro 4eloBeKa;

6) TpyJI0BOTO BOCITUTAHMUS:

7) aKTHBHOE yyacTHE€ B PEIIECHUWU MPAKTHUYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHW3alMd, HACEJIEHHOTO  IyHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKON M COLMAJIbHOW HANpPaBJICHHOCTH, TPEOYIOMIMX B TOM YHCIE H
(u3HUEeCKUX 3HAHUM;

MHTEPEC K NPAKTUYECKOMY M3yUEHUIO MpodhecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

8) PKOJIOTHUYECKOT0 BOCIIMTAHUS:

OpUEHTAllMd Ha MNpPUMEHEHUE (PU3MYECKUX 3HAHUWM [JI pelIeHUs 3aJad B
00JIaCTH OKpYy Xarollel cpebl, MNIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOMXHBIX
MOCJIEICTBUM JUIsI OKPYKAIOLIEH CpeJibl;

OCO3HaHUE TJ00AJIBHOTO XapakTepa 3KOJOTUYECKUX MpodsiieM U MyTell ux
peLieHus;

9) apanTanuu K U3MEHSIOIUMCS YCIOBHSIM COLIMAIBHON ¥ IPUPOIHOM CPEJIbL:

NOTPEOHOCTH BO B3aMOICWCTBUHU NP BHIMIOJIHEHUH UCCIIEOBAHUI U TPOEKTOB
(¢u3nyecKoil HalpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM APYTHUX;

NOBBIIIEHHE YPOBHSA CBOEM  KOMIIETEHTHOCTM  4Y€pe3  IMPAKTHYECKYIO
NEeSATENbHOCTD;

noTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie GOpMyTUpPOBAThH
UJEH, MOHATHUSA, TUTIOTE3bI O GU3HUECKUX 00BEKTAX U SABJICHUSIX;

OCO3HaHHWe Je(UIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 001acTH
bu3uKy;
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IUTAHUPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHNN HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJM3UPOBATH U BBISABIATH B3aUMOCBSI3U MPHUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

OLICHKA CBOMX JEHUCTBUM C YYETOM BIMAHUSA Ha OKPYXKAIOLIYI0 Cpeny,
BO3MOYKHBIX IN100aTbHBIX NOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

Osnadenue yHugepcaibHblMu yUeOHbIMU NO3ZHAGAMEIbHBIMU OCUICHEUAMU:

1) 6a30BbIC JIOTHYECKHUE TCUCTBUS:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUH);

yCTaHABIMBATh CYIIECTBCHHBIM NPH3HAK KIIaCCHU(PUKAIUKA, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpPUBAEMBIX (aKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;

BBISIBIISIT IPUYHUHHO-CIICJICTBEHHBIE CBSI3U MPY U3yUYECHUU (PU3UUECKUX SIBJICHUIN
U TIPOIIECCOB, MPOBOAUTH BBIBOJIBI C UCIOIB30BAHUEM JEAYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUE€HUMN, BBIJIBUTATh THUIMOTE3bl O B3aUMOCBSI3SIX (PU3NYECKUX BEIUYUH, TIPU
HEO0OXOIMMOCTH TIO/I PYKOBOJICTBOM YUHUTEIS;

BBIOMpATh Croco0 pemieHuss y4yeOHOM ¢u3uuecko 3amaun (CpaBHEHUE
HECKOJIbKMX BAapUaHTOB pEIICHHs, BbIOOpP HaubOoiee MOIXOIAIIEr0 € YYETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPUEB) MO PYKOBOJACTBOM YUUTEIS.

2) 6a30BbBIC UCCIIEIOBATEILCKIE ICUCTBHS:

HCITOJIB30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT ITO3HAHMS,

MPOBOJUTH IO IIJIAaHY OIBIT, HECIOXKHBIM (U3MUECKUH IKCIIEPUMEHT,
HeOOJIbIIOE HCClIeJOBaHUE (DU3HUECKOTO SIBICHMS, NPU HEOOXOAMMOCTH MO
PYKOBOJICTBOM YUHUTEIIA;

dbopmyHpoBaTh O0OOIICHUS W BBIBOABI 10 pe3yibTaTaM IPOBEAEHHOTO
HAOJIIOICHMSI, OTIBITA, UCCIIEOBAHUS C OTIOPOI Ha TIJIaH/aITOPUTM.

3) pabota ¢ uHbOpMaIIHEii:

MPUMEHSITH PA3INYHBIE METO/IbI, THCTPYMEHTHI U 3alPOCHI IIPU MIOUCKE U 0TOOPE
nH(}OpMAIUU WU JAaHHBIX ¢ YYETOM MPEIOKEHHON yueOHOM (H3UYecKoi 3amaud,
MIpU HEOOXOIMMOCTH TIOJT PYKOBOJICTBOM YUUTEJIS;

aHAM3UPOBaTh, CHCTEMATU3UPOBATh MH(GOPMAIIMIO PA3IMYHBIX BUIOB U (GOPM
IIPE/ICTABIICHNUS,

CaMOCTOSATCIILHO  BBIOMpaTh  ONTUMAIbHYIO  (OpPMY  TIPEICTaBIICHUS
uHOpPMAIIMM W WUIIOCTPUPOBATh pEIIaeMbIe 3a/Jadyd  HECIOXKHBIMH CXEMaMH,
TuarpaMMaM#, THOU TpadUKoi U UX KOMOMHAITUSMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osnadenue YHUBEPCANbHBIMU yueoHbIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obmienue:

B XOJI€ 00CYKIeHUS y4eOHOTO MaTepuaa, pe3yJIbTaToB JIA0OPATOPHBIX padOT U
MIPOEKTOB 3a7[aBaTh BOIIPOCHI 1O CYIIECTBY 00CYKTaeMOU TEMBI M BHICKA3bIBATh UICH,
HalleJICHHBIC Ha PEIICHNE 3a7a91 U TOIepKaHue OJ1aroKeIaTeIbHOCTH OOIIEHNS;
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COIOCTAaBIISATh CBOU CYXKJICHUS C CYXACHUSMHU JPYrUX YYaCTHUKOB AHUAiora,
0OHapyKHBaTh PA3IMYME U CXOJCTBO MO3ULUH;

BBIPAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

MyOJUYHO TPEACTABIATh PE3YJAbTAThl BBITIOJHEHHOTO (PH3NYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA).

2) coBMECTHasl IeSITENbHOCTh (COTPYIHUYECTBO):

MOHMMATh M UCIIOJb30BATh MPEUMYIIECTBA KOMAHJIHOW W WHIHUBUIYTHHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIeMBbl;

MPUHUMATH 1[N COBMECTHOU JIEATETLHOCTH, OPTaHU30BBIBAThH ICUCTBUS 110 €€
JTOCTI)KEHUIO: PaclpeieisiTh POJid, 00CY>KIaTh MPOLIECCHl U PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOThI, JOCTHras KaueCTBEHHOI'O pe3yJibTara IO
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYSI CBOU JIEUCTBUA C APYTUMH YJIEHAMHA KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOEr0 BKJaJa B OOIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATENbHO C(OPMYIHUPOBAHHBIM YUaCTHUKAMU B3aHUMOJICHCTBHS.

Osnadenue ynugepcanbHolMu yueOHbIMU PECYSIAMUCHBIMU 0CUCEUAMU:

1) camoopranuzanus:

BBISABJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyallUsIX, TPEOYIOMMX IS
penieHust PU3NIECKUX 3HaAHUM;

OPUEHTUPOBATHCA B  PA3IUYHBIX  MOJXOJAaX  MPUHITUS  pEUIeHUM
(MHAMBUAYATBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUMN TPYIION );

COCTaBJISITh AJITOPUTM pelieHusT PU3NIECKON 3a/1a4n UITK TIJIaHa UCCIIC0BAHMS
C Y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, 10T PYKOBOACTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OIGHKY CHUTyallMM H TMpejyiaraTh IUlaH €€ M3MEHEHHUs, TMpu
HEO0OXOAMMOCTH MO/ PYKOBOJCTBOM YUHUTEIIS;

OOBSACHATh  NPUYMHBI  JOCTHXKEHHSI  (HEAOCTHMKEHUS)  pe3yJbTaToB
NEeATEIbHOCTHU, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa 1IEJIU U YCIOBUSM.

3) SMOIIMOHANIbHBIN UHTEIJIEKT:

CTaBUTH CeOSl Ha MECTO APYroro 4esjaoBeKa B XOJ€ CIOpa WIM JUCKYCCHUU Ha
HAay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY APYroro.

4) npuHaTue ce0s U APYTUX:

MPU3HABaTh CBOE MPABO HA OMIMOKY MPHU perieHUuH (PU3NYECKUX 3a1ad Wid B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

NPEAMETHBIE PE3YJIBTATHI

TpeGoBanus K NpeAMETHBIM pe3yJabTATAM OCBOCHHUSI Y4eOHOI0 mpeamera
«Pu3nka», pacnpeaejeHHbIe 110 roAaM 00y4eHust

Pesynbratel mo rogam (GopMyIHpYIOTCS MO MPHHIMIYY AO0OAaBIEHHUS HOBBIX
pE3yABTATOB OT TOJA K TOY (pe3yJIbTaThl 0UEPEAHOTO TOJA [0 YMOJIYAHUIO BKIIFOUAIOT
pe3yabTaThl MPEABIAYIIUX JIET).
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7 KIIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPaXKaTh

c(hOPMUPOBAHHOCTH Y O0YUAIOIIUXCA YMEHHIA:

OpUEHTHUPOBAThCS B MOHATHUSIX U ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKHUE SIBJICHUS; HAOIIOJIEHHUEe, SKCIIEPUMEHT, MOJEIb,
rUNO0Te3a; €IUHUIIBI (PU3MUYECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHble
COCTOSIHMS BellecTBa (TBEpIOE, MKUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
NBI)KEHUE (PAaBHOMEPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEIHOE), TPaeKTOpus,
paBHOJIEHCTBYIOIIAst CUI, Aeopmarius (yrpyras, IiacTu4ecKas), HeBECOMOCTb,
COOOMIAIOUIUECS COCY/IBI, C OTIOPOM HA TUIAKTUYECKHUI MaTepran

paznuyath siBleHus (nud@ysus; TEmiIoBoe JBIKEHHME YacCTUIl BEIIECTBA;
PaBHOMEPHOE JBUKCHHUE; HEPAaBHOMEPHOE JIBUXECHUE; VHEPLIUS;
B3aMMOJICUCTBUE TEN, pagHogecue meEEPObIX meil C 3AKPEeniéHHOU OCbio
epawjenusl; Tiepeaada JaBJICHUS TBEPABIMU TEJIaMHU, KUIAKOCTAMH U Ta3aMu;
aTMoc(epHOE TaBJICHNE; TUIaBaHUE TEJT; MPEBPAICHUS MEXaHUYECKON SHEPTHH )
II0 OIIMCAHUIO HUX  XapakTepHbIX CBOMCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIONINX JAaHHOE (DU3UYECKOE SIBJICHHUE, MOCIE MPEABAPUTEIHHOIO
00CYXKJIEHUS C TIEarorom;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBIICHUI B OKPYKaroIleM
MHpE, B TOM 4uCJe (PU3NYECKUE SBJIICHUS B MPUPOAE: MPUMEPHI ABUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMH B KMBOM M HEXWBOW NPUPOJE; ACHUCTBHE CHUJIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JABIICHUS Ha >KHUBOMU
OpraHu3M; IJIaBaHWE PbIO; pbIYard B TEJE YeJIOBEKa; MPHU STOM TNEPEBOJIUTH
NPAKTUYECKYyI0  3aJady B y4eOHyI,  BBIJEISATH  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJIICHUH C TTIOMOIIBIO 11€/1arora;

OMUCHIBATh M3YyYCHHBIC CBOMCTBA TeNl W (U3UYECKUE SIBJICHUS, HUCIOJIb3Ys
dbu3uyeckre BeMMUMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpPEMs, MYTh,
CKOpOCTb, CPENHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSYKECTH, BEC TEJa, CUJIa
TpeHUs, JaBlieHue (TBEPAOIO Tena, XKUIAKOCTH, ra3a), BBHITAIKUBAIOIIAS CHUJIA,
MEXaHHuecKas paboTa, MOITHOCTh, IJIEUO CHJIbI, MOMEHT CHJIbI, KOO PUITUEHT
MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETHUECKAs U TIOTECHIIUAIbHAS DHEPTHS) C
OMOpOM Ha CXeMy;, NpH ONHCAaHWU PACKPBIBaTh (PU3NUECKUN CMBICI
MCIIOJIB3YEMBIX BEITUYMH, NX 0003HAYCHHS M €AUHUITBI (PU3NUECKUX BEITUUMH,
Haxooums opmysl, cesazvleaoujue OauHYI0 QUIULECKYI0 8eIUYUHY C OPYUMU
GeUYUHAMY, CMPOUMb 2PAuUKU  UZVHEHHbIX 3A8UCUMOCMEl QU3UYEeCcKUX
geuquH ¢ ONIOPOM HA TUIAKTUYECKUN MaTepua;

XapaKTeprU30BaTh CBOMCTBA TeJ, PU3HMUECKUE SBJICHUS U TIPOIIECCHI, UCTIONIB3YS
IpaBUJia CJIOXKEHUsSI CUJI (BIOJIb OJHOM mpsiMoit), 3akon I yka, 3axon Ilackans,
3axon Apxumeoa, npaeuno pagnogecus pviuaza (610Ka), «3010mMoe Npasuion
MexaHuku, 3aKOH COXPAHEHHSI MEXaHWYECKOW JHEPTHH; IPU STOM JaBaTh
CJIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3ANUCHIBGAMb €20 MamemMamuiecKoe
8bIpadiCeHUe NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyicoeHuem niana pabomol;
OOBSACHATH (PU3WYECKUE SBIICHUS, TIPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE H
B KOHTEKCTE CUTyalHi MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: IPU MOMOILH
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[Ie1arora BbISIBJISITh IPUYUHHO-CIICICTBEHHbBIE CBS3H, CTPOUTH OOBSICHEHHUE U3
1—2 noruyeckux 1maroB ¢ onopoi Ha 1—?2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3aJa4d B 1JIEHCTBHE C ONOPOM HA aJIrOpPUTM,
MpeBApUTENLHO Pa300paHHBIN COBMECTHO C MEIaroroM, UCIOJIb3Ys 3aKOHBI U
(opMyJibl, CBA3bIBatOIINE (PU3MUECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUSA
3aJla4uM 3alMChIBaTh KPAaTKOE yCIOBUE, MOACTABIATh (PU3HUECKUE BEIMUUHBI B
(GopMysibl U OPOBOAUTH PAcU€Thl, HAXOAWUTHb CIPABOYHBIC JAHHBIE,
HEOOXOAUMBIE Ul PEIICHUs 33/ad, OLIEHUBATh PEAMCTUYHOCTh MOJyUYEHHOU
(pu3nyeCKOM BETNUYHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUThH MPHU MOMOUIN (PU3HUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MEAaroroM; MpHu MOMOIIH
[I€1arora B ONKMCAaHUU MCCIEN0BaHUS BBIICIATH IPOBEPSEMOE IPEATIONIOKEHNE
(rumote3y), € ONOpPOM Ha JUIAKTUYECKHM MaTepual pas3jinyaTb M
MHTEPHPETUPOBATh MOJYYEHHBIA PE3YJbTAaT, HAXOAUTH IMOCIE OOCYXKIECHUS C
[Ie1aroroM OMIMOKU B XOJI€ OIBITA, JAEJIaTh BBIBOJBI IO €r0 Pe3yJibTaTaMm;

YMETb HaxOJUTh C HCIOJIb30BAaHUEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 110 HAOMIOAECHNIO (PU3UUYECKUX SBJICHUHN WM (PU3UUYECKUX CBOICTB TEIN:
(GopMyIupoBaTh NpPOBEpsieMble MPEAINOJIOKEHUs, COOUpaTh YCTaHOBKY
U3 MPEJI0KEHHOTO 000PYAOBAHMS C ONIOPOI HA CXEMY, 3alUCBIBATH XOJI OIbITA
1 (hOpMyITMPOBaTh BBIBOJIbI O]l PYKOBOJCTBOM NEAArora;

BBINIOJIHATh NPSIMbIE U3MEPEHUS PACCTOSHUA, BPEMEHHU, Macchl Tena, o0béMma,
CWJIBl U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U HU(POBBIX NpUOOPOB
C OIOPOM Ha aJrOpUTM; 3aIIMCHIBATH MMOKa3aHUs IPUOOPOB C yUETOM 3aJaHHOMN
a0COIOTHOM MOTPENTHOCTH U3MEPEHU;

IIPOBOJUTH COBMECTHO C II€JAaroroM MCCIEN0BaHUE 3aBUCUMOCTU OJHOU
(bu3MUecKoil BEIMYMHBI OT JAPYTOM C HUCIOIB30BAHWEM MPAMBIX H3MEpPEHUN
(3aBHCHUMOCTH TIyTH PaBHOMEPHO JABMXKYILIErocs Tela OT BPEMEHH JBUKEHUS
TENA; CUlbl MPEHUs CKOAbJICeHUs Oom eeca mend, Kavecmed 00padbomku
nosepxHocmet men U He3ABUCUMOCMU CUNbI MPeHUs Oom NIowaou
CONPUKOCHOBEHUsI M, CUIbl YAPY2oCmu  Om  VYOIUHEHUS  NPYICUHDBL,
BLIMANKUBAIOWEL CUTbL OM  00bEMA NOSPYICEHHOU uYacmu mena u om
NIOMHOCMU  JHCUOKOCMU, €€ He3a8UCUMOCIU Om NIOMHOCMU mead, Om
2nybOunbl, Ha KOMOPYIO NOSPYAHCEHO MeNo, YCA08UUl NAAGAHUs Mmel, YCI08Ul
paeHogecusi pvluaea u 0J10K08); TOJ PYKOBOJICTBOM I€Aarora y4yacTBOBaTh B
IUIAHUPOBAHUM y4eOHOTO HCCIEeOBaHMs, cOOUpaTh YCTAHOBKY M BBINOJHATH
U3MEpEeHUs, CcleAys NpelJIoKEHHOMY TIUIaHy, (UKCHUpOBaTh pe3yiabTaThl
MOJIyYeHHOM 3aBHCHUMOCTH (PU3MUECKHX BEJIMYMH B BUIEC MPEATIOKEHHBIX
TaOJIUI ¥ TPaQUKOB, €IaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;
IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BETUYHH (TUIOTHOCTH BEILIECTBA
KUAKOCTH W TBEPAOrO TENA; CHJIA TPEHUS CKOJIBKCHHS; HABICHUE BO31yXa;
BBITAIKUBAOIIAsl CWJIA, JEHUCTBYIOIIAs HA IOIPYKEHHOE B KUAKOCTb TEINO;
KOX(QQUIUEHT MOJE3HOTO JIEHCTBUS IPOCTBIX MEXAaHU3MOB), CIENYs
IIPEIIIOKEHHON MHCTPYKIMH; IIPU BBITIOJIHEHUH U3MEPEHHUHN 101 PYKOBOJICTBOM
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nejarora coOMparbh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIUYUCISATH 3HAUYCHUE
HCKOMOM BEJIUYHMHBI;

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIC TIPEABAPUTEIIHEHOTO 00CYKICHHUS C IIe1aroroMm;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUA MPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OaApOMETp, pblyar,
NOJIBIDKHBIA M HEMOJABWXHBIA OJIOK, HAKJIOHHAs IUJIOCKOCTh C OINOPOW Ha
TUAAKTUYECKUN MaTepua,

XapaKTEPU30BaTh MPUHITUIIBI ICUCTBUS U3YUYECHHBIX MPUOOPOB U TEXHUICCKUX
YCTPOMCTB NOCJIE MPEABAPUTEILHOIO 00CYKICHHS C TIEJarOroM C OMOPOM Ha UX
onucaHuss (B TOM YMCJE: TMOJUIUMIIHUKK, YCTPOMCTBO BOJOMPOBOJIA,
TUAPABINYECKUM ITpecc, MAaHOMETP, BHICOTOMED, MTOPIIIHEBOM HACOC, apEOMET)),
WCTIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUU M HEOOXOJIUMBbIC
¢du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI / HAXOAUTh MHGOPMAIIMIO O MpUMEpax MPaKTUYECKOTO
UCIOJIb30BaHUs (U3MUECKUX 3HAHUM B MOBCETHEBHOM >KU3HU JJIs1 00eCIIeueHuUs
0€30macHOCTH MpU OOPAIICHUU ¢ MPUOOPAMH M TEXHUUECKUMHU yCTPONUCTBAMH,
COXpPAaHEHMS 3JI0POBbS M COOJIIOJCHUS HOPM SKOJIOTMYECKOTO MOBEICHUS B
OKPYXarolIEH Cpee;

OCYILIECTBIIATH C MOMOIIBIO TIeJjarora 0TOOpP UCTOUHUKOB UH(POPMAIUU B CETU
NHTEepHET B COOTBETCTBUMU C 3aJaHHBIM TMOHMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINUXCSl 3HAHUW U MYTEM CPaBHEHUS PA3JIMYHBIX MCTOYHUKOB BBIICISATH
uHboOpMaIMIO, KOTOpas SBIAETCA MPOTUBOPEYMBOM WU MOXET ObITh
HEJI0OCTOBEPHOM;

WCITOJIB30BaTh TPU BBHITIOJIHCHWHM YYEOHBIX 3alaHUi HAYYHO-TIOMYJISIPHYIO
auTepatypy (U3NYECKOro COJIepKaHusl, CIPABOUYHBIE MaTepHualbl, PECypcChl
cetu  MHTEepHeT; BIaAeTh NpuUEéMaMH  KOHCIICKTUPOBAHHS  TEKCTa,
npeodpazoBanus HGOPMALIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO371aBaTh O] PYKOBOJICTBOM I€JIarora ¢ 00CYy>K/IeHUEM IJIaHa paOOThI KpAaTKHE
UCHMEHHBIE U YCTHBIE COOOIIEHHUSI Ha OCHOBE 2—3 UCTOYHUKOB MH(POPMAINH
(bu3HUecKoro copepKaHus, B TOM YHCIIE MyOJIMYHO JIeJaTh KPaTKUE COOOIIEeHNs
0 pe3yJbTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHHI; TMPU ATOM TPAMOTHO
MCIIOJIh30BATh U3YUCHHBIN MOHATUHHBIN anmapat Kypca GU3HKH, COPOBOKIAThH
BBICTYIUICHUE TTPE3CHTAIIUCH;

IIPY BBITTOJTHCHUM YYCOHBIX MPOCKTOB W MCCIECIOBAHUN TOJ PYKOBOJCTBOM
nejgarora pacrpeiessaTh O00s3aHHOCTH B TPyIIle B COOTBETCTBUU C
MOCTaBJICHHBIMM 3a/lauaMH, CJEIUTh 3a BBHINIOJIHEHUEM IUlaHa JIEUCTBUU,
aZIcKBaTHO OIICHMBATh COOCTBCHHBIM BKJIAQJ B JEATEILHOCTh TPYIIIHI;
BBICTpaMBaTh KOMMYHHUKATHBHOEC B3aWMOJICHCTBHE, YYUTHIBasS MHCHUC
OKPYKaIOIIHX.
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8 KUIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPaXKaTh
c(hOPMUPOBAHHOCTH Y O0YUAIOIIUXCA YMEHHIA:

— OpPHUEHTUPOBATHCA B MOHATUAX U OIEPUPOBATH UMU HAa 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUJKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKHUE M aMOP(HBIEC Tella, HACHIIICHHbBIN U
HEHACBIIIECHHBIN NIap, BIAXXKHOCTh BO3/yXa; TEMIIEpATypa, BHYTPEHHSsI SHEPIUs,
TEIUIOBOM JIBUTATEIIb; AJIEMEHTAPHBIA AIEKTPUYECKUN 3apsll, JIEKTPUUYECKOE
1oJie, MPOBOJHUKU M JIUAJIEKTPUKH, IOCTOSHHBIA 3JIEKTPUYECKUH TOK,
MarHuTHOE I0JIE;

— pasnuuarh SBJICHMS IOCIE MPEABAPUTEIBHOTO OOCYXKJEHHUS C MeAarorom
(TeryoBoe paclMpeHHe/cKaThe, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KalWUIAPHBIE SIBJICHUS, WCIAPEHHUE, KOHJICHCALMs, IUIABJICHHUE,
KpUCTaIA3ALUA (oTBepnEeBaHuE), KHUIICHHE, TerIonepeaada
(TemoNpoOBOJHOCTh,  KOHBEKLHUS,  M3JIy4YCHHE);  JJIEKTpuU3aluus  Tel,
B3aMMOJICHCTBHE 3apsA0OB, JEHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCHCTBHE MAarHuUTOB, JEWCTBUE MAarHUTHOTIO  ITOJIA
Ha IPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHash WHAYKIHUSA) TO OIMUCAHUIO HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(u3HUecKoe SBICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJarora MNpOsIBICHUE H3YUEHHBIX (PU3HUECKUX
SBJICHUH B OKPYXaroIleM MHUpE, B TOM Yucie (PU3NUECKUe SIBICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSHDKEHUE U KAIWJUISIPHBIE SIBJICHHS B IPUPOJE, KPUCTAIIIBI B
npupose, uznydenue CoiHIla, 3aMep3aHHe BOAOEMOB, MOpPCKUE Opu3bl,
oOpa3oBaHHME pOCHI, TyMaHa, HHes, CHEra; »JJEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IoJie 3eMJIH,
apelid mooCcoB, PO MAarHUTHOTO TOJS IS JKU3HU Ha 3emile, MOJSIPHOE
CUSTHUE; TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33Jauy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUIA;

— OIHKCHIBATh MOJ PYKOBOJCTBOM IMeaarora ¢ OOCYXKJIEHHEM IlIaHa padoThl
U3yUYEHHBIE CBOWCTBA Tell U (PU3MYECKUE SIBJICHMS, HCHONB3Yys (PU3nyeckue
BEJIUYMHBI (TeMIeparypa, BHYTPEHHSII DJHEPrus, KOJIMYECTBO TEIUIOTHI,
yAeJIbHAs TEIIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTA IJIABJICHUS, YAEIbHAs
TEIUIOTa NapooOpa3oBaHMsl, yJelbHas TEIJIOTa CropaHusl  TOIUIMBA,
KO3 (UIMEHT TMOJEe3HOTr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAS
BJIQXHOCTh BO3/1YyXa, DJJIEKTPUYECKHI 3apsiji, CHJIa TOKA, 3JIEKTPHUUYECKOE
HaIlpSDKEHUE, CONPOTHBIIEHWE IPOBOJAHMKA, YJEIBHOE COIMNPOTHBIICHHE
BEIIECTBa, paboTa M MOIIHOCTh 3JIEKTPUUYECKOIO TOKA); MPU ONUCAHUH
OpaBWIbHO TPAaKTOBaTh C IOMOIIbIO Teaarora (U3MYECKUd CMBICI
UCIOJIb3yeMbIX BEJIHMYMH, OOO3HAYEHUS M €IUHULBI (PU3NYECKUX BEIUYHUH,
HaXOAUTh (OPMYJIbl, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO0 BEJIMYUHY C
ApPYTMMH  BEJIWYUHAMH, CTPOUTh TIpaUKM HM3YyYEHHBIX 3aBUCUMOCTEH
(pu3nYECKUX BETUYHH;
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OTIPEIETIATH MOCIE MPEABAPUTEIHLHOTO 00CYKIEHUS C IEAaroroM CBOMCTBA Te,
¢usznyeckue SBICHUS U TMPOLIECCHI, HCIOJNb3YSd OCHOBHBIC MOJIOXKECHUS
MOJIEKYJIIPHO-KMHETUYECKOM  TEOPUHM  CTPOCHMS  BELIECTBA,  IPUHLMII
CYNEPIIO3ULIMH TOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUd 3apsja,
3akoH OMa Uil yyacTka LenH, 3axoH [coyns—J/lenya, 3aKOH COXpaHEHHS
SHEPruM; IPU 3TOM HAXOAUTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BBIPAXKEHHUE C ONOpod Ha LUdpoBble 00pa3oBaTENIbHbIE
pecypcesl;

COOTHOCHUTB I0/I KOHTPOJIEM Tefarora pu3ndeckue mpoIecchl U CBOWCTBA TeT,
B TOM YHUCJIE U B KOHTEKCTE CUTYalMU ITPAKTUKO-OPUEHTUPOBAHHOT O XapaKTepa,
IIPY TIOMOIIX II€arora BbIABIATE NPUYMHHO-CIEACTBEHHBIE CBSA3U, CTPOUTH
00bsiCHEeHHE U3 |—2 JOru4YecKux II1aroB ¢ onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA
(u3HUECcKUX ABICHHUM, (PU3NYECKUX 3aKOHOB I 3aKOHOMEPHOCTEN;

peniaTh TUIOBBIE PacUETHBIE 33a4d B |2 AEWCTBUSA C OMOPOM HA arOpPUTM,
IPEIBAPUTEIHLHO Pa300paHHbII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbI U
(opMyJibl, CB3bIBatOIINE (PU3UUECKHUE BETUUYHUHBI: HA OCHOBE aHAJIM3a YCIOBUS
3a/lauyM 3alUCBhIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX IS
pelleHusl 3ajayd, BbIOMpAaTh 3aKOHBl U (POPMYJIbl, HEOOXOIUMBIE IJIs €€
pelleHns, NPOBOAUTH pPACYETBl W CPAaBHUBATH IIOJIYyYEHHOE 3HAYCHHUE
(pM3HUECKON BEIMYUHBI C U3BECTHBIMU TaHHBIMU;

MMETh NPECTaBICEHUE O MpoOiemMax, KOTOpble MOXKHO PEIIUTh MPH MOMOIIU
(U3MUECKMX METOJO0B MOCIE NPEIBAPUTEITBLHOTO OOCYKIEHHUS C IEIarorom;
HCIIOJIb3YsI ONMCAHUE UCCIIEN0BAHUS, BBIIAEIATH IPOBEPSEMOE IIPEATIONIOKEHNE,
OLICHUBATh IIPABWJIBHOCTb IIOPsAKA TPOBENCHUSA HCCIECIOBAHMSA, J1€JIaTh
BBIBOJIBL;

YMETh HaxOJIUTh C HCIOJIb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI O HAOMIOACHHUIO (DU3UYECKUX SBICHUN WK (PU3UUECKUX CBOMCTB Tl
(KanmuJuIsIpHBIE SIBJIEHUS, 3aBHUCHUMOCTH JaBJIEHUS BO3[yXa OT €ro 00bEéMma,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUSA/HATPEBAHUS TIPU U3JIYYEHUH OT
LBETA M3JIy4aroUeil/MOrIoaoIeld MOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BObI
OT TEMIIEPATYPHI KUAKOCTHU U TUIOLIAIN €€ MOBEPXHOCTH; JIIEKTPU3ALUS TENI U
B3aUMOJECHUCTBUE DJIEKTPUYECKUX 3apsI0B; B3aUMOJCHCTBUE TOCTOSHHBIX
MAarHuTOB, BU3yaIU3alUsl MATHUTHBIX MOJIEH ITOCTOSSHHBIX MAarHUTOB; IEHCTBUS
MAarHMTHOTO MOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA
AIIEKTPOJBUTaATENs MOCTOSHHOTO TOKa): (OpMyIHpOBaTh IPOBEPSIEMBIC
MPEIOJIOKEHUs, COOMpPaTh YCTAHOBKY W3 MPEUIOKEHHOTO 00O0PYIOBaHUS C
OMOpOM Ha CXEMy; ONHUCHIBATh XOJ OMbITa U (POPMYIUPOBATH BBHIBOABI IOJ
PYKOBOJCTBOM I€1Arora;

UMETH MPEJCTABIICHHS O U3BMEPEHUH TEMIIEPATYPbl, OTHOCUTEIBHOW BIIAXKHOCTHU
BO3/lyXa, CUJIbl TOKA, HAPSKEHUSI C UCTIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U
JaTYUKOB (PU3WYECKUX BEJIMYMH; MpPU [OMOIIM [EJarora CpaBHUBATh
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
IIPOBOAUTL COBMECTHO C IIEJaroroM MCCIEA0BAaHUE 3aBUCUMOCTH OJHOU
(¢u3nyecKoil BENWYMHBI OT JPYTOW C MCMOJIb30BAHUEM MPSIMBIX H3MEPEHUI
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(3aBUCUMOCTb  CONPOTUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAN
MONEPEYHOT0 CEYEHHUS] M YJEIbHOIO CONPOTHBIICHHS BEIIECTBA MPOBOIHUKA;
CWJIBl TOKA, MAYLIEr0 4epe3 MPOBOJHUK, OT HANPSDKEHHsS HA IMPOBOJHHUKE;
UCCIIENOBAaHUE  IIOCJIENOBATEIbBHOTO M MAapajuIeIbHOIO  COEIMHEHUN
IIPOBOJIHUKOB):  IJJAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBIIIOJIHATh U3MEPEHUS 110J] PYKOBOJICTBOM I1€/1arora, Ciaeays MpeioxKEeHHOMY
1aHy, (PUKCHUPOBATh Pe3yJIbTaThl MOTYUYEHHON 3aBUCUMOCTH B BHJIE€ TaOIHII U
rpaduKoB, JeNaTh BBIBO/BI IO pe3ysIbTaTaM UCCIEI0BAaHUS NOCIE O0CYKIECHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHbIE U3MEpPEHUs (PU3NYECKUX BeIUYMH (yIesbHas
TEIUIOEMKOCTh BEILECTBA, COIPOTUBJIEHHE MPOBOAHHKA, pabOTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKAa): € IMOMONIbIO IeJarora IUIAHUPOBaTh HW3MEPEHUS,
coOUpaTh  AKCHEPUMEHTAIIbHYIO  YCTaHOBKY, CIEQysl  IPeaIOKEHHOU
WHCTPYKIWH, U BBIYUCIISATH 3HAYCHUE BETUYHHBI;

co0MroaTh MpaBWila TEXHUKH O€30IacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCJE NMPEABAPUTEIBHOIO 00CYKIEHUS C ME€Jarorom;
CONOCTAaBJIATh C IOMOUIBIO INefarora IPUHUMUIBI JEHCTBUS HW3YYEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOICTB C ONMOPOM HAa UX ONMUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMIEpMETp,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIE
NpUOOpPBI, HArpeBaTeNIbHbIE AIEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUECKHE
MPEAOXPAHUTEINN; BIEKTPOMATHUT, AJIEKTPOJBUrATENb MOCTOSHHOTO TOKA),
UCIIONIb3YSl METOJAMYECKUE MaTepuaibl O CBOMCTBAX (DU3MYECKUX SIBICHUNA H
HE00XoanMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh I0CJIE MPEIBAPUTEILHOTO OOCYXKICHHS C MEJaroroM IpocTble
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIe NpUOOpHl IO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (PKMJIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETP, JBUIaTellb BHYTPEHHETO CrOpaHMs, >JEKTPOCKON, peocTar);
COCTABJISITh CXEMBI JJIEKTPUUYECKMX LENeld C IOCIEeI0BaTEIbHBIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHbIE 00O3HAUYEHHUS
AJIEMEHTOB JJICKTPUYECKUX LIETIEH;

OPUBOAUTH MPUMEPHI/HAXOAUTh WH(OpMAIUI0O O MpUMepax NPaKTUYECKOIo
UCIOJIb30BaHUS (PM3MUECKUX 3HAHUM B MOBCETHEBHOM >KM3HU J1JIs1 00eCIIeueHus
0e30MacHOCTH MpU 0O0pAILEHUU ¢ MPUOOPAMH M TEXHUUECKUMU yCTPONUCTBAMH,
COXPAaHEHHUsI 370pPOBbsl U COOJIOACHHUSI HOPM 3KOJOTHYECKOIO TMOBEICHUS B
OKPYXarUIEn Cpele;

OCYIIECTBIISITh C MOMOIIBIO MEJarora MOUCK HHpopManuu (QU3NIECKOro
couepxkaHusi B ceTH VHTEpHET, Ha OCHOBE HMMEIOUIMXCS 3HAHUM U IYTEM
CpaBHEHUSI JOMOJHUTEIbHBIX MCTOYHHMKOB BBLACNATH MHGOPMALIMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh NPU BBIIOJHEHUM YYEOHBIX 3a/laHUil OTOOpPAHHYIO IME€JaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOTO COAEPIKAHUS, CIIPABOUYHBIE
Marepuabl, pecypcbl ceTu HTepHET; BiIajeTh NPUEMaMUA KOHCIIEKTUPOBAHHUS
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TeKCTa, peoOpazoBanust THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OIIOPOM Ha aJNrOpUTM U YTOYHSIOIIKME BOIPOCHI IIEAArora;

— co3JaBaTh MOJ PYKOBOJCTBOM IeJarora C OOCYXJCHHEM IUlaHa pPalbOThI
NUCbMEHHBIE U KpaTKHE YCTHBIE cOOOIIeHHs, 0000mas WHPOPMAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (DPU3UYECKOTO COJIEPKaHUs, B TOM UHUCIE MyOIMYHO
IPEACTABIATH PE3YJIbTATHI IPOESKTHOW WJIM UCCIEA0BATENBCKON IESITENBHOCTH;
IpU 3TOM T'PAMOTHO MCIIOJb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapaT Kypca
(bU3HUKHU, COMPOBOXK/IaTh BHICTYIICHUE MTPE3CHTALINEH;

— TIPH BBITIOJIHEHUU YYEOHBIX MPOEKTOB U UCCIICOBAHUM (PU3HMUECKUX MPOILIECCOB
MO/l PYKOBOJCTBOM TI€larora pachlpeiensiaTh O00s3aHHOCTH B Tpymme B
COOTBETCTBHUM C ITOCTABJICHHBIMH 3aJla4aMH, CJICIUTH 3a BBIIOJHEHHUEM IUIaHA
NEeUCTBUHN U KOPPEKTUPOBATH €T0, aJIEKBATHO OIICHUBATh COOCTBEHHBIN BKJIA]l B
NEATENIbHOCTh TPYMIBl; BBICTPAUBATh KOMMYHHKAaTMBHOE B3aMMOJIEWCTBHUE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(IUKTHI.

9 KUIIACC

[IpeanmeTHble  pe3ynabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpaXarTh
c(hOPMHUPOBAHHOCTh Yy 00YUAIOIINUXCS YMEHUIA:

— OpPHUEHTUPOBATHCA B MOHATHSX U OMNEPUPOBATH MMU Ha 0a30BOM YypOBHE:
cucremMa oOTcu€ra, MaTepuaigbHas TOYKa, TPACKTOPUA, OTHOCUTEIBHOCTH
MEXaHUYECKOTo JBMXKEHMs, Aeopmanus (ynpyras, IjacTHUecKas), TPEHHE,
YEeHmpoCmpemMumenbHoe YCKOpeHue, HEBECOMOCTb W IEpEerpys3kH; LIEHTP
TSDKECTH; aOCOJNIIOTHO TBEPIOE TEJIOo, MEHTP THKECTH TBEPAOTO Tea,
paBHOBECHE; MEXAaHMYECKHUE KoJieOaHWsI W BOJIHBI, 3BYK, HH(Pa3BYyK
U yIbTPA3BYK; JJIEKTPOMATHUTHBIE BOJIHBI, IIKajla JJEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JANbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2TIOWEHUS,
anb(Qa-, 0eTa- ¥ raMMa-U3IyYEHUs, U30TOMbI, IAEPHASI SHEPTeTUKA;

— COOTHOCHUTbH SIBJIEHUSI TIOCJIE NPEIBAPUTEIBLHOTO OOCYXIEHHUS C MeAarorom
(paBHOMEpHOE U HEPAaBHOMEPHOE IPSAMOJIMHEWHOE JIBUKECHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBMKEHHE, CBOOOJHOE TMaJeHue Tell,
PABHOMEPHOE IBW)KEHHE IO OKPYKHOCTH, B3aMMOJECHCTBHUE TEJ, PEAKTUBHOE
IBUKEHHE, KojeOaTelnbHOE JBMKEHHME (3aTyXamolllhe U  BBIHYXKICHHbBIC
KojeOaHusl), PE3OHAHC, BOJHOBOE  JBWKEHHE, OTpakeHHE  3BYKa,
IIPSIMOJIMHEWHOE PACIIPOCTPAaHEHUE, OTPAXKEHUE U NPEIIOMIIEHUE CBETA, IIOJIHOE
BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0’KEHHE OEJIOT0 CBETA B CIIEKTP U CII0KEHHE
CIIEKTPAJIbHBIX IBETOB, IJUCIIEPCHS CBETA, €CTECTBEHHAS PAAUOAKTHUBHOCTb,
BO3HUKHOBEHUE JIMHEMYAaTOrO CHEKTpa M3IyYeHHUs) MO0 OINUCAHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE
(bu3nyuecKoe SBJICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJarora MNpOosiBJICHUE H3YUYEHHBIX (PU3HMUECKUX
SBJICHUH B OKpPYKaroIIeM MUpPE (B TOM 4ucie GU3NYECKUE SIBICHUS B IPUPOJIE:
MPWINBBI U OTJMUBBI, JIBM)KEHHE IUIaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE
NBWKEHUE  JKUBBIX  OPraHU3MOB, BOCIPHUATHE 3BYKOB  JKUBOTHBIMH,
3eMJIETPSICEHNE, CENCMHUYECKUE BOJIHBI, IIYHAMH, 9XO, L[BETA TEJ, ONITUYECKUE
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SBJICHUSI B IPUPOJIe, OMOJOTUYECKOE AEUCTBUE BUAMMOTO, YIbTPA(PHOIETOBOTO
U PEHTTEHOBCKOTO W3JIyYE€HUH; €CTECTBEHHBIA paJMOaKTUBHBIA  (POH,
KOCMHUYECKHE JIy4YH, PaJUOaKTHBHOE MH3IIyYCHHUE TPUPOIHBIX MHUHEPAJIOB;
JeCTBUE PaIMOAKTUBHBIX M3IYyYCHUN Ha OpraHU3M 4eJoBeKa), MpU 3TOM MO
PYKOBOJICTBOM TI€/Iarora IMEpPEeBOJUTh MPAKTUYECKYIO 3aJady B Y4eOHYIO,
BBIJICIISITH CYLIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3UUECKHX SBICHHUIA;
OMKCHIBATh TOJI PYKOBOJACTBOM IieAarora c oOCyXJAeHHeM IulaHa paOoThl
U3Y4YCHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHHS, HCHONB3Yys (PU3nyecKue
BEJIMYMHBI (CpEHSIE M MTHOBEHHAs CKOPOCTh Tella NpU HEPaBHOMEPHOM
JBUYKEHUH, YCKOPEHUE, MepeMEIIECHUE, MyTh, YTIIOBas CKOPOCTh, CHIJIa TPEHUS,
CuJia yOpyrocTH, CHJIa TSKECTH, YCKOpEHUE CBOOOIHOTO MaJieHus, BeC Tela,
UMITyJIbC Te€Jla, WMITYJbC CHJIBI, MEXaHW4Yeckas paboTa W MOIIHOCTH,
NMOTEHLMAJIbHAST DHEPTUs Teja, TMOAHITOrO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHAS SHEPTUsA CXKATOW MPYKHUHBI, KHHETHUECKass SHEPTHUs, MOJHAs
MEXaHW4YecKas OJHEeprus, MepHoJ M dYacToTa KoJeOaHWW, NIJTUHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPETOMIICHUS
Cpenpl); TpU OMUCAHUH C TOMOINBIO YYWTENs] MPABHIBHO TPAaKTOBATh
(U3NYECKUl CMBICII MCMOJIb3YyEMbIX BEIMYMH, OOO3HAYEHUS] W EJAMHULIBI
(¢u3nyecKkux BEIMYMH, C ONOPOM Ha METOAUYECKHX MaTepual HaXOAWUTh
(opMyJibl, CBSA3BIBAIOLIME JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYyTUMHU
BEJIMUMHAMHU, CTPOUTHh TpaduKU H3YyUYEHHBIX 3aBHUCHUMOCTEH (U3HYECKUX
BEJIMYUH;

XapaKkTepu30BaTh IIOCIIEe TPEABAPUTEIHLHOTO OOCYXIEHUS C TIeAarorom
CBOICTBa Tell, (pU3nUecKue IBJICHUS U MTPOIIECCHI, UCTIONB3YS 3aKOH COXPaHECHHSI
DHEPruM, 3aKOH BCEMHUPHOTO TATOTCHHUS, MPHUHIMI CYNEPIO3UIUNA CHUJ,
MPUHIIAIT OTHOCUTENbHOCTH ['anmumies, 3axkoHbsl HbIOTOHA, 3aKOH COXpaHEHUSs
UMITYJIbCA, 3aKOHBI OTPAXKEHUS W TPEJIOMJICHHUS CBETa, 3aKOHBI COXpaHEHUS
3apsA0BOTO M MAacCOBOTO UMCEN MPH SAEPHBIX PEAKIUSIX; MPU 3TOM HAXOIUTh
CJIOBECHYIO (POPMYJHUPOBKY 3aKOHA U €ro MaTeMaTH4YeCKOE BBbIpaKEHHE C
ornopoit Ha upoBbie 00pa30BaTEILHBIE PECYPCHI;

COOTHOCHUTB IOJI KOHTPOJIEM Mefarora puU3ndeckue mpouecchl U CBOWCTBA TeT,
B TOM YHCJIE M B KOHTEKCTE CUTYyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH TIPU TIOMOIIM TIearora MPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
00BbsCHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMNOpod Ha 2—3 H3yUYEHHBIX
CBOWCTBA (PM3MUECKUX SBICHHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
peliath TUIOBbIE pacyETHBIE 3a7aun B 1—2 NEeHCTBUS C ONMOPOM Ha alNrOpHUTM,
MpeBapUTENIbHO pa300paHHbIi COBMECTHO C, MCTIONb3YsI 3aKOHBI U (HOPMYIIBI,
CBsI3bIBaOIIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3aJladyd
3alUChIBaTh KpPaTKOE YCJIOBHE, BBIABIATH HEAOCTAIONIME WM H30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOIWMBIE I PEIICHHS,
MPOBOAUTH PAcU€Tbl M OLEHUBATH C TOMOIIbIO YUYHUTENS PEATUCTUYHOCTH
MOJIy4YE€HHOTO 3HAUYEHUS (PU3HUECKON BEITUYUHBL

UMETh MPEJICTABIIEHUE O MpobiieMax, KOTOPble MOKHO PEIIUTh MPHU MOMOIIU
(GuU3MUEeCKMX  METOJOB; HCIOJIb3YS ONUCAaHUE HUCCIEAOBAHMS, TOCIe
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IpeIBapUTEIBLHOTO OOCYKAEHHMSI C TENaroroM BBIIEISATH IPOBEPSIEMOE
MPEANOJIOKECHNEe,  OIEHWBATh  MPABWIBHOCTh  TOpSAKAa  TPOBEICHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YIHTATHl HAOIIOICHHIMA
Y OTIBITOB;

yMETh HaXOJUTh C UCIOJIb30BaHUEM IU(MPOBBIX 00pa30BATEIbHBIX PECYpPCOB
OMBITHI MO HAOMIOACHHUIO (PU3UUECKUX SBICHUN WK (PU3UUECKUX CBOMCTB Tell
(u3ydyenre BTOporo 3akoHa HpIOTOHA, 3aKoHa COXpaHEHUS DJHEPrUu;
3aBUCUMOCTh TEpHoJia KoJieOaHUN MPY>KMHHOTO MasiTHUKAa OT MacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTh OT aMIUIMTYJbl MajbIX KOJI€OAHUN;
IPSIMOJIMHEWHOE pACTIPOCTPAHEHHUE CBETA, Pa3ioKeHHe OeJIoro CBeTa B CIEKT;
U3y4YEHHUE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKajieé U CBOMCTB M300paKeHUs
npeaMera B coOuparonield JMH3€; HAaOMIOJCHUE CIUIOMIHBIX M JIMHEWYaThIX
CIIEKTPOB M3JIYUYCHHS): CAMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 HU30BITOYHOTO
HaOopa OOOpY/IOBaHUSI C OMOPOM HAa CXEMY; OINKCHIBATH XOJI OIbITA U €ro
pe3yabTaThl, (GOPMYITUPOBATH BEIBOIBI 11O PyKOBOACTBOM II€Iarora;
IPOBOJUTh TPU HEOOXOIUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, Ompenensis
CpelHee 3HAUYCHHUE U3MEpAEMOW BEIUYHUHBI (QoKycHoe paccmosiHue
cobuparouel JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
U3MEPEHUS/U3MEPUTEIBHOTO MPUOOPa;

MIPOBOJIUTH COBMECTHO C TEIaroroM MCCIICIOBAHUE 3aBUCUMOCTEH (hHM3HMIECCKUX
BEJIMYMH C MCTIOJB30BAHUEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTh ITyTH OT
BpPEMEHU TMPHU PAaBHOYCKOPEHHOM JIBIDKCHUU 0€3 Ha4aJIbHOM CKOPOCTH; IIEpHO/Ia
KOJIeOaHW MaTeMaTHYeCKOTO MAasSTHHWKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJja
OTpaXXEHHUs CBETA OT yIUIa MAJCHUS W yTrja MPEIOMIICHUS OT yrja IMajaeHus):
mocJie 00CYKICHUS TI0JT PYKOBOJICTBOM TI€Iarora IiiaHupOBaTh UCCICAOBAHNE,
coOupaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJbTAThl TMOJYYECHHOM 3aBHUCHUMOCTU
¢u3nueckux BENWYMH B BHJE Tabmuil ¥ rpaduKoB, AeNaTh BBIBOABI TIO
pe3yibTaTam UCCIEI0OBaHNUS;

COOTHOCHUTH KOCBEHHBIEC U3MEPEHUS (PU3MUIECKUX BETUYNH (CPEIHSISI CKOPOCTh U
YCKOPEHHE Tejla MPU PAaBHOYCKOPEHHOM JBM)XCHHH, YCKOPEHHE CBOOOIHOTO
najcHus, JKECTKOCTh TMPYXKHHBI, KOIP(GUIMCHT TPEHUS CKOJIBKCHHS,
MEXaHUYecKass pabdoTa ¥ MOIIMHOCTh, 4YacTOTa M TMEpPUOJa  KoJieOaHWH
MaTEMaTHYECKOTO U MPYKMHHOTO MAasSTHUKOB, ONITHYECKAs CHJIa coOOMparotei
JIMH3BI, PAIMOAKTUBHBIN ()OH): ¢ TTOMOIIBIO ITe1arora IIaHUPOBaTh U3MEPCHHS,;
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH U3MEPCHHUS, CICIYS
NPEIJIOKCHHOW ~ MHCTPYKIIMM,  BBIYHCIATH  3HAYCHWE  BEIMYHUHBI U
aHAM3UPOBATh TOJYYCHHBIC PE3yJbTaThl ¢ YUYETOM 3aJaHHON MOTPEITHOCTH
W3MEpPECHUN;

coOmro/IaTh TpaBuja TEXHUKH O€30MacHOCTH TpHU paboTe C J1abopaTOpPHBIM
00opyI0BaHUEM TIOCIIC TIPEABAPUTEIILHOTO 00CYKICHHUS C Ie1aroroMm;
COMOCTAaBIIATh C IMIOMOINBIO TI€AArora OCHOBHBIE TMPU3HAKKA H3YUYEHHBIX
du3nueckux Mojenel: maTrepualibHas TOYKa, aOCOJIOTHO TBEPIOE TEO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJIe]b aToMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO sI/Ipa C ONOPOM Ha METOJIMYECKUE MAaTEepUaIIbl;
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XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKJIEHUS C NEeAaroroMm
NPUHLNNBL JEUCTBUSL M3YUYCHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOHCTB C
OMOpOil Ha UX ONUCaHUsA (B TOM YMCIIE: CHUAOMETP, JATYUKH IOJIOKEHUS,
pPAcCTOSIHUSL M YCKOpPEHUs, PaKeTa, 3XO0JIOT, OYKH, MEpUCKOoN, (oTroammapar,
ONTHYECKHE CBETOBOJABI, CIEKTPOCKON, JO3UMETp, Kamepa Bunbcona),
UCIOJIb3YsI IU(PPOBBIE 00pa30BATENbHBIE PECYPCHI;

UCIIOJIB30BaTh MOJ PYKOBOJCTBOM IE€JArora CXeMbl U CXEMATHUYHBIE PUCYHKHU
U3YYCHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TMPOILIECCOB MPU PEHICHUH Y4eOHO-MPAKTUUYECKUX 3ajady;
ONTUYECKUE CXEMBbl JUIsI TIOCTPOCHUSI HM300paKEHUN B IUIOCKOM 3€pKajie H
cobOuparome JMH3e;

MPUBOJIUTH MPUMEPBI/HAXOAUTh WH(OpPMALMIO O MPUMEpPAX MPAKTHUYECKOTO
UCIIOJIb30BaHUs (PU3UUECKUX 3HAHUI B IOBCEIHEBHOM KU3HU I 00€CIIEUCHUS
0€30MacHOCTH MpU OOPAIICHUU ¢ TPUOOPAMH M TEXHUUECKUMHU yCTPONUCTBAMH,
COXPAHEHHUsI 370pPOBbsl U COOJIOACHHUS HOPM 3KOJOTHYECKOIO IMOBEICHUS B
OKpYJKaroIIEH CPELE;

OCYLIECTBIIATH MOl PYKOBOJICTBOM I€jarora NoUCcK HHGopMauu Gu3n4ecKoro
conepkaHusi B cetu MHTepHET, caMOCTOATENbHO (POPMYNHPYsT MOUCKOBBIN
3aMpoc, HAXOAWTh IYTH ONPEICIECHHUS JIOCTOBEPHOCTH  MOJYyYEHHOU
“H(pOpMaIMU HA OCHOBE UMEIOIIUXCS 3HAHUN U JOTOJHUTEIbHBIX HCTOUHUKOB;
UCIIOJIb30BATh MPHU BBHITIOJHEHUU Y4YEOHBIX 3aJaHUN OTOOPAHHYIO TEAaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (U3HUECKOrO COAEpk aHUs, CIPABOYHBIC
MaTtepualibl, pecypcsl cetd HTepHEeT; BiajeTh NpuéMaMi KOHCHEKTUPOBAHUS
TeKCTa, peodpazoBanusi THGOPMAIIMK U3 OJTHON 3HAKOBOM CHUCTEMBI B JAPYTYIO
C OINOPOM Ha AJTOPUTM U YTOYHSIONIME BOIPOCHI I€1arora; CO3/1aBaTh MO
PYKOBOJICTBOM TIe[arora ¢ 00Cy>KJIeHUEM IJIaHa pa0OThl MUChbMEHHBIC U YCTHBIC
COOOIIeHNS HAa OCHOBE MH(MOPMAITMHN U3 HECKOIBKUX UCTOYHUKOB (DU3UIECKOTO
colepKaHusi, MyOJIUYHO TPEACTABIATh PE3yNbTaTbl MPOEKTHOW WU
UCCJIEI0BATENbCKOM  JESTENIbHOCTU; MpPU 3TOM TIPaMOTHO HCHOJb30BATh
M3YYEHHBI TOHATUWHBIA anmapar u3y4dyaeMoro pasgena (U3MKH U
CONPOBOXKJIaTh BBICTYIUICHUE TIpe3eHTalMed ¢ y4yé€ToM O0COOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOAMMBIX HA OCBOEHHUE KaXKI0M TeMbl yueOHOTO npeamera «Dusnkan
denepanbHON aTanTUPOBAHHONW OCHOBHOW 0Opa30BaTEeIbHON MPOTPAMMBI OCHOBHOTO OOIETO OOpa30BaHMs OOYyYArOIIMXCS C
3a/IepKKOM TICUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoM deaepanbHOl padoyeil mporpamMmsl
yueOHoro npenmMera «dusnkay 06pazoBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eTo 00pa3zoBanus. [Ipu stom Opranuzanus Bipase
camMa BHOCUTh U3MEHEHUS B COACpKAHHME M paclipe/ieleHne y4eOHOro marepualia 1o rojaM oOydeHus, B MOCIEI0BATEIbHOCTD
M3y4YEHUs] TEM U KOJMYECTBO YAaCOB HA OCBOCHHME KaXIOM TEMBbI, OINpPENENIEHWE OpPraHU3allMOHHBIX (QopM OO0y4deHUs W T.II.
OOOCHOBaHHOCTh JAHHBIX U3MEHEHUM OIpeAensieTcss BbIOpaHHbIM 00pa3zoBaTenbHON opranu3auueid Y MK, uHAMBUAYaTbHBIMU
MCUX0(U3NIECKUMH OCOOCHHOCTSIMU KOHKpETHbIX oOydarommxcsi ¢ 3IIP, cremneHbo yCBOGHHOCTM HMMHM YYEOHBIX TEM,
PEKOMEHIALUAMH 10 0TOOPY U ajanTaluy yueOHOro MaTepuaa rno Gpusuke, npeacTapaeHHbIMU B [osicHUTENbHON 3amucke.

7 KJACC (68 u)
TemaTuveckui OcHOBHBbIE BUbI 1eSITEILHOCTH Y4YaIuXcs
OcHoBHOe coaep:KaHHe . N
010K, TeMa (Ha ypoBHe yueOHBIX el cTBHI)
Paznen 1. ®u3nka u €€ posib B NO3HAHUM OKPY:Kaomero mupa (6 u)
du3uka — @usnka — Hayka o0 npupone. SIBneHus | BoiiBieHne OCHOBHBIX pa3iM4Mid NMpPW HMOMOIIM Iegarora Mexnay (U3MYEeCKMMH M XHMHYECKUMHU

HAyKa 0 pupoje
(29)

npupoasl  (MCP).

MEXaHHUYCCKHC,

TCILIIOBEIC,

MAar"HuMTHBIC, CBETOBLIC, 3BYKOBBIC.

duznueckue SIBJICHUA:

DJICKTPUYICCKUC,

npeBpameHusiMa (MC — xumus).

PacniozHaBanuMe u KiaccHHKalMsA IOCIe OOCYKICHHS C MEeJaroroM HpH MOMOIIM HaBOISIIUX
BOIIPOCOB  (DM3HUYCCKUX SBICHUHA: MEXaHWYECKHMX, TEIUIOBBIX, JJISKTPHYECKHX, MAarHUTHBIX
U CBETOBBIX.

Habmonenue n onrcanne Gpu3n4ecKux sBJICHUH Ha 6a30BOM YPOBHE.

dDuznyeckune
BeJMYHUHBI (2 1)

dusnyeckne

BCJIMYUHEI.

H3mepenune

Qusnuecknx BenuuuH. Qusuueckue npubops®

OHPGHGHGHI/IG IIpy NOMOIIH Megarora neHbl JCJICHUS IKaJIbl U3MEPUTCIIBHOTO an/I60pa.
I/I3MepeHHe 1o 06pa3uy IoJA pyKOBOACTBOM Ii€arora JIMHEHHBIX pasMepoB TCJI U IMPOMEKYTKOB

5 MC — »eMeHTHI cojiepKanusl, BKIFOYAKOIIHE MEKIPEIMETHBIE CBS3H, KOTOPBIE TIOAPOOHEE PACKPHITH B TEMATUIECKOM TUIAHMPOBAHAH.
6 KypcuBoMm 0603HaYeH yUeOHBIH MaTepual, KOTOPbIil H3y4aeTcsl, HO HE BRIHOCUTCS Ha IPOMEXKYTOUHYIO U HTOTOBYIO aTTECTAIIHIO.
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Hoepewnocms
CHCTEMA E/IMHHUIL.

Hemoncmpayuu’

1. MexaHn4eckue, TEIIIOBBIE, JJIEKTPUUECKHE,
MarHuTHbIE, CBETOBBIC SIBIICHUS.

2. duznueckue NpuOOPHI U MPOLEAYpa MPSIMBIX
U3MEpPEHUIl  aHaJlOroBBIM W IM(POBBIM
npudopom.

Jlabopamopnsie pabomol u onvimol.

1. Omnpenenenne LICHBI JIeTICHUS

U3MEPUTEIFHOTO mpubopa (ucronmp3yst

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenue paccTosHUM.

3. Usmeperne  o0béma

TBEPIIOTO Tena.

4, Onpedenenue pazmepos mMaublx mei.

5. W3mepenne Temueparypbl IpU HOMOIIN

JKMJKOCTHOTO ~ TepMOMeTpa M  JaT4yHKa

TeMIIepaTyphbl.

6.  Ilpogeodenue uccredosanusa no npogepxe

eunomesvl:  OATLHOCbL — NOAEMA  WAPUKA,

NYWEeHHO20 20PU3OHMANbHO, mem Dofbule, Yem

bonvute gblcoma nycka.

uszmepenuii.  MexIyHapoaHas

KHUIKOCTH n

BPEMEHH C y4ETOM HOTPELIHOCTEH.

H3mepenue 1o obpasily oA pyKOBOACTBOM Ileiarora 00bEMa XKUAKOCTH U TBEPIOrO Tela.
Wzmepenne mo o0pasily Mo PYKOBOACTBOM II€Aarora TeMIEpaTypbl MPU HOMOIIM >KHUAKOCTHOTO
TEpMOMETpPA ¥ JJaTYNKA TEMIIEPATYPBbI.

BeinoniHeHNe HECTIOKHBIX TBOPYECKMX 3a/JaHMH C OIOpOH Ha ajropuTM, IPEABAPUTEIHHO
Ppa3oOpaHHBII ¢ IeJaroroM Mo IOUCKY CIIOCOO0B U3MEPEHHUS HEKOTOPBIX (PU3MUECKUX XapaKTePUCTHK,
HaIpuMep, pPa3MepoB MalbIX OOBEKTOB (BOJOC, MPOBOJIOKA), YHOANEHHBIX OOBEKTOB, OONBIINX
paccTOsHAN, MaJbIX TPOMEKYTKOB BpeMeHH. OOCYKAeHHE MpeIaraéMbIX CIIoCOO0B.

EcTecTBeHHO-
HAYYHBIH MeTO/
no3Hanus (2 4)

Kak ¢msmka u [Opyrue ecTecTBEHHEIC
HAaYKH H3Y4aroT Ipuponay. EcmecmeenHo-HayyHblil
MemoO no3Hauus: HabmooeHue, NOCMAHOBKA
HAYYHO20  80MPOCA,  BbLIOGUIICEHUE — 2unomes,
9KCHEepUMEeHM No NPo8epKe 2Uunomes, 00vIACHeHUe
HaOodaemozo agrenus. Onucanue ¢husuueckux
SABNEHUL C NOMOWbIO MOOEElL.
[Ipenmer 1 MeTOIBI HUHKH.
Jemoncmpayuu
1. OmpeneneHune MOTPENIHOCTH
IKCIIEPUMEHTA.

BeIIBIDKEHNE THIIOTE3 TIOCIIE TPEABAPUTENHLHOTO O0CYKICHUS € TIEaroroM, 0ObsSCHAIONINX MIPOCThIE
SIBJICHUSI, HAIIpUMep:

— T0YeMY OCTaHaBIHMBACTCS JABMXKYIIEECS 110 TOPU30HTAILHON OBEPXHOCTH TEJIO;

— T0YeMY B XaPKYIO ITOTOJy B CBETJION O/IEXE POXJIa[HEH, 4eM B TEMHOM.

Br160p crioco6oB ITPOBEpPKH THIIOTE3 U3 IPEIUIOKEHHBIX 11€1ar0roM.

HaOmonenne mnpeuIoKeHHBIX II€AaroroM HCCIEeOBaHUH 10 TPOBEpKE KaKOW-JIMOO THITOTE3BI,
HapuMep: JalbHOCTh IOJETa IIapHKa, MYIIEHHOI'O TOPHU30HTAJIbHO, TeM Ooiblne, deM Ooiblie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO € IearoroM NpocTeHIuX Mojenel (Gu3n4ecKkux SBJIeHNH (B BUIE PHCYHKOB
WIN CXEM), HallpUMep MajfieHre IpeIMeTa; MPSIMOIMHEHHOE paclIpoCTpaHEHHE CBETa.

7 Bee JlemoncTpanmu u JlaGopatopHble paboOThl, NMPEACTAaBICHHBIE B COAEPIKAHHWH, AOMYyCKaeTcsi (MOXKHO) MPOBOJWTH, HCHONB3Ys HH(GOPMALMOHHBIE M 3JEKTPOHHBIE TeXHONOrHu (1udpoBbIe

00pazoBaTeNbHBIE PECYPCHI).
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Pa3zpnen 2. [lepBoHayajibHbIE CBe/IEeHUS 0 CTPOEHMU BellecTBa (5 4)

Ctpoenue
BemlecTBa (1 u)

CtpoeHue BelecTBa: aTOMBI U MOJICKYJIBI, UX
pasmepol. Onvimul, O0okazvlgaroujue OUCKPemHOe
cmpoeHue geujecmed.

Jlaéopamopnvie pabomol u onvimsi®.

1. Omenka muamerpa aTromMa METOZOM DPSIOB (C

HCTONIb30BaHueM (oTorpadmii).

HabGnroneHue u HHTEpIpeTanust COBMECTHO C IEaroroM OIBITOB, CBUIETENILCTBYIOIHUX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BELIECTBA: OIIBITHI C PACTBOPCHUEM Pa3IMYHBIX BEILIECTB B BOJIC.

OneHKka NpU TOMOIIM TEXHOJOTHMYECKOH KapThl pa3MepOB aTOMOB M MOJIEKYJ ¢ HCHOJIB30BAaHHUEM
(oTtorpaduii, MOTyIEHHBIX HA ATOMHOM CHJIOBOM MHKpockore (ACM).

OmnpeneneHue mocie NpeIBapUTEeIbHOI0 00CYXKISHUS C IEJaroroM pa3MepoB MallbIX Tell.

JBuxkenue

H B3aHNMOJIeHCTB
He YacTHI
BelecTBa (2 4)

JBmwxenue yactul BemiecTBa. CBsi3b CKOPOCTH
JIBIDKCHUS YacTHIl ¢ TeMIlepaTypoil. bpoyHoBckoe
nBikenue, 1uddysus. Bzaumoodeticmeue wacmuy
eeujecmea: NPUMAdICEHUe U OMmMAalKugaHue.

JHemoncmpavuu

1. HabnroneHnue GpOyHOBCKOTO ABHYKECHHUS.

2.Hab6monenue auddysuu.

3.Habmooenue  ssnenutl,  0OBACHAIOWUXCS

NPpUMAICEHUEM UNU OMMATKUGAHUEM HACTUY
6eujecmea.

Jlabopamopnsle pabomol u onvimol

1. Oyenxa ouamempa amoma memoodom ps0o08

(c ucnonvzoganuem pomoepaghuii).

2.0npITBI 1O HAOJMIOAEGHWIO  TEIUIOBOTO

pacImpeHus ra3oB.

3. OmpITel IO  OOHAPY)KEHHWIO NEHUCTBHS CHII

MOJIEKYJISIPHOTO MTPUTSKEHUSI.

HabnroneHnue u 00bsICHEHUE MTPH TOMOIIY MeAarora OpOYHOBCKOTO IBHXKCHUS U ssBIcHUS quddy3un.
IIpoBeneHue U OOBACHCHHE C OMOPOI HA ANTOPUTM, MPEIBAPHUTEILHO PAa300paHHBIN C MeJaroroM
OTIBITOB I10 HAOJIIOJICHUIO TEIJIOBOTO PACIIUPEHHS [a30B.

IIpoBenenne u OOBSACHEHUE OMBITOB C OMOPOM HAa aNTOPUTM, MPEABAPUTENHHO Pa3zoOpaHHBIN C
MeJIaroroM Mo 0OHAPYKEHHUIO CHJT MOJIEKYJIIPHOTO MPUTSDKEHUS U OTTAIKUBAHUSI.

ArperatHsbie
COCTOSIHMS
BenecTBa (2 4)

ArperarHble COCTOSIHMSI BELIECTBA: CHMPOCHUE
2a308, Jrcuokocmen u meépovbix
(kpucmaniuyeckux) men. Bzaumoceazv medcoy
CBOUCMBAMU  8EUeCNE 8 DA3HBIX A2PecamHbIX
COCMOAHUAX U UX  AMOMHO-MOAEKYVIAPHbIM
cmpoeHuem. Ocobennocmu azpe2amuuix
COCMOSIHULL BOOWL.

Hemoucmpayuu

1. Habmonenue nuddysun.

Omnucanue oA pyKOBOACTBOM IeAarora (¢ UCIoIb30BaHUEM MPOCTHIX MOJIENEl ) OCHOBHBIX PAa3IHUNit
B CTPOCHUH I'a30B, KHUIKOCTEH U TBEP/BIX TEIL.

HauanpHple mnpeacTaBieHHS O MaJoll CXKHMAeMOCTH JKMIKOCTEH ¥ TBEPABIX Tei, OOJBIION
C)KUMaeMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM ypOBHE I10JI KOHTPOJIEM IeJarora 0 COXpaHeHHH (OPMBI TBEPABIX TN U
TEKY4EeCTH XKUJKOCTH.

HaGmonenue 3a onbITamMu, 10Ka3bIBAIOIIMMH, YTO B TBEPOM COCTOSIHUM BOJIbI YACTHIIBI HAXOAATCS B
CpeIHEM Jajblie IpyT OT Apyra (INIOTHOCTH MEHBIIIE), YEM B KHIKOM.

YcTaHOBIIEHHE C ONOpPOW Ha TUAAKTHYECKHH MaTepuall TPOCTBIX B3aUMOCBS3EH MEXIY
0COOEHHOCTSIMHM arperaTHBIX COCTOSHMH BOJBI M CYIIECTBOBAaHHEM BOIHBIX OpraHm3MoB (MC —
6uonorus, reorpadus).

8 3neck 1 anee NPUBOJNUTCS PACIIMPEHHBIH MepedeHb Ta00paTOPHEIX PabOT U OIBITOB, U3 KOTOPOTO YUHUTENb AeNIaeT BEIOOP II0 CBOEMY YCMOTPEHHIO M C YIETOM CHHCKA SKCIEPHMEHTATIBHBIX 3aJaHUMH,
nperaraeMsix B pamkax OI'D mo ¢pusuke.
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Paznen 3. JIBu:kenue u B3aumopeiicteue tea (21 u)

Mexanuueckoe
nBukeHue (3 u)

Mexanuueckoe JABM)KEHUE. PaBHOMepHOE U
HepaBHOMepHOe IBIkeHHe. Ckopocts. Cpeduss

cKopocmy  NpU  HEPAGHOMEPHOM — OBUIICEHUU.
Pacuér myTH 1 BpeMeHH ABHKEHHSL.
Hemoncmpayuu
1. HabnroneHne MEXaHWYECKOTO  JIBMDKCHUS
Terna.
2. IamMepeHne  CKOpOCTH  MPSIMOJIMHEHHOTO
JBYKCHUSL.
Jlabopamopnsie padbomuvl u onvimol
1. Ompenenenne  CKOpOCTH  PaBHOMEPHOTO

JBIOKCHUsT (LIApUKA B XKHUIKOCTH, MOJCIH
3JIEKTPUYCCKOTO aBTOMOOHIIS U T. IL.).

2. Onpenenenue cpemHeit CKOPOCTH
CKOJIBKEHUST OpycKa WM IIapuKa [0
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JIBIDKCHHS M OIIPEACICHHE €T0 MPU3HAKOB MOCIHE MPEIBAPUTEIHLHOTO
00CYXIEHHSI C TIeIarOTOM.

HaOmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEIEIICHUE €r0 OTINIHI OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEIBAPUTEIHLHOTO OOCYKICHNUS C TIEJArOrOM.

Pemrenne THNOBBIX pacd€THRIX 3af1ad B 1—2 AEWCTBHSA C OMOPOW HA AITOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha ONpEAETIeHHE MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBIDKEHHUSL.

AHaiM3 npu MOMOIIM Nejarora rpagukoB 3aBUCUMOCTH IIyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
MJIOTHOCTH (4 1)

SIBnenue HMHEPLMH. 3axon uHepyuu.
Bzaumooeiicmeue men kax npuyuHa usMeHeHus
ckopocmu  Osudicenusi men. Macca kak mepa
unepmuocmu mena. IInotocts BemiectBa. Cas3b
NIOMHOCMU C KOIUYECMEOM MOJIEKYIl 8 eOuHuye
006véMma eeugecmea.

Jemoncmpayuu

1. HaGmoienne sIBIICHUS HHEPIIUH.

2. HabnromeHne W3MEHEHHWs CKOPOCTH MIpH

B3aUMO/ICHCTBUH TEIL.
3. CpaBHeHHE Macc 10 B3aUMO/ICHCTBUIO TEll.

OOBsiCHCHHE TIPU TIOMOIIM TEXHOJOTHYSCKOW KapThl M Telarora W IPOTHO3HPOBAaHUE SIBICHHMA,
00yCJIOBJICHHBIX HHEPIHEH, HApUMeEp: YTO MPOHUCXOIWT MPU TOPMOXKCHUHM HIIM PE3KOM MaHEBpE
ABTOMOOWIIS, TOYEMYy HEBO3MOXKHO MTHOBEHHO MPEKPATHTh JIBIDKEHUE Ha BEIOCHIICC WM CaMOKaTe
HT. I

HaGmronenne u 0a30BBI aHANHW3 OMBITOB MO PYKOBOJCTBOM IEAarora, JeMOHCTPHUPYIOIINX
W3MEHEHUE CKOPOCTH JIBHXKEHUS TeJla B pe3yJibTaTe JeHCTBUS Ha HETO APYTHX TeJl.

Pemenune TUMOBBIX pacyE€THBIX 3a7a4 B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha ONpeJelieHHe MacChl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenne u 0a30BBI aHANHW3 OMBITOB MO PYKOBOJCTBOM IEAarora, JeMOHCTPHUPYIOIINX
3aBUCHMOCTb U3MEHEHHUSI CKOPOCTHU Te€Jla OT €ro MacChl IPU B3aUMOIEUCTBUM Teil. M3MepeHue Macchbl
TeJa pa3IMYHBIMH CITIOCOOaMHU.

OmnpeneneHre COBMECTHO C TIEIarOroM IDIOTHOCTH TeJa B pe3yNIbTaTe N3MEPEHHs €ro MacChl 1 00BEMa.
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Cuna. Buael cna
(14 )

Cumna KaK XapaKTepUCTHKA
B3anMoJieiicTBus Ten. Cujla yIpyrocTH W 3aKOH
T'yka.  Hsmepenue  cunbi ¢ nomowpwio
OuHamomempa. SIBIeHWE TATOTEHUS W CHIA
TsokecTd. Cuna msscecmu HaA Opy2ux NiaHemax
(MC). Bec mena. Hegecomocmo. CnoxeHue CHl,
HaIlpPaBJIECHHBIX o OIHOU psAMOH.
PaBHogeiictByromas cun. Cuna mpenus. Tpenue
cronvoicenus u mpenue noxosi. Tpenue 6 npupooe u
mexnuxe (MC).

Jemoncmpayuu?®
1. CnoxxeHue cwii, HampaBlICHHBIX IO OJHOW
MPSIMOH.

Jabopamopnsie padbomuvl u onvimol.

1. Onpenenenne MIOTHOCTH TBEPIOTO TENa.

2. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTH
pacTsbkenust  (nedopmanuu) TPYKUHBL  OT
IIPUIIOKEHHOU CUJIBL.

3. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTH
CHJIBI TPEHHS CKOJIBXEHHS OT Beca Tesla U
XapakTepa CONPHKACAIOLIUXCS TOBEPXHOCTEN.

W3ydeHne COBMECTHO C IeJarOroM B3aUMOJEHCTBHS KaK IPUYMHBI U3MEHEHUS CKOPOCTH TeJIa UIIH €T
neopManum.

OmnucaHye Ha HAa4aJbHOM YPOBHE pEajbHBIX CUTyalluil B3aMMOAEHCTBUS Tell ¢ IOMOIIBIO MOAeneH, B
KOTOPBIX BBOJUTCS NMOHATHE U N300pakeHHE CUJIBL.

W3ydenne moa pyKOBOJICTBOM IMelarora CHJIbl YHOPYroCTH, 3aBUCHUMOCTU CHJIBI YHPYTOCTH OT
YIUTMHEHUS] pe3WHOBOTO MIHYPa WIIH IPYXKUHEI (C IOCTPOCHNEM rpaduka).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTyaluH,
B KOTOPBIX HPOSBIAETCA ACHCTBUE CHIIBI YIPYToCTH (YHPYTOCTh Msda, KPOCCOBOK, BETOK JEpeBa
U 7ip.).

AHanu3 ¢ Onopoil Ha IUAAKTUYECKUM MaTepuall IOoJ KOHTPOJIEM IeAarora CUTyalui, CBsI3aHHBIX C
SIBICHHEM TSTOTEHUSI.

IloHumanue ¢ omopodl Ha CXEeMbl NIPU IIOMOIIM IeAarora OpOUTAJIbHOIO MIBIKCHUS IUIAHET C
HCTIOJIb30BaHUEM SIBIICHUS TATOTEHUS U 3akoHa uHepLuu (MC — acTpoHOMIUS).

W3mepenne Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ITOr0 cnocoba M3MepeHus Mocie
MIOBTOPEHUS C IIEJarOTOM.

HabnroneHue siBIeHUsSI HEBECOMOCTH.

Habmonenue 3a 3KCIIepUMEHTAIBHBIM TIOJIyYEHUEM MpPaBHJIa CIOKCHUS CHJI, HANPABICHHBIX BIOJIb
o1HOM npsimoit. Onpesienenye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3zyuenne oz pyKoBOICTBOM IE€JIarora CHIIbl TPEHUSI CKOJIBKEHUS M CHIIBI TPEHHS TOKOS.
HccnenoBanue ¢ omopoil Ha TEXHOIOTHMYECKYIO KapTy 3aBUCHMOCTH CHIJIBI TPEHHUsS OT Beca Tela
1 CBOWMCTB TPYIIMXCS NOBEPXHOCTEH.

bazoBblif aHanmM3 ¢ onopoi Ha JMIAKTHYECKUI MaTepHai 1oJl KOHTPOJIEM Ie/larora MpakTHIeCKUX
CHUTYyalluii, B KOTOPBIX MPOSBISAETCS NEHCTBHE CUIIBI TPEHHUS, HCIIOIB3YIOTCS CTIOCOOBI €€ YMEHBIICHUS
WIM YyBeluueHus (KaTaHHe Ha JIbDKAaX, KOHBbKaX, TOPMOXKEHHE aBTOMOOWIIS, HCIOJb30BaHHUE
TIOJINTUITHAKOB, TIJIaBaHUE BOJHBIX JKUBOTHBIX H Jp.) (MC — Ouonorus).

Pemenune TUMOBBIX pacyE€THBIX 3a1a4 B 1—2 JEWCTBUS C OMOPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C I1€JaroroM C UCIOJIb30BaHueM (HOPMYJI ISl pacuéTa CHIIbI TSHKECTH, CHIIBI
YOPYTOCTH, CHIIBI TPEHUSI.

Paznen 4. JlaBie

HHUe TBEPABIX TeJ, :KUAKOCTeH 1 ra3oB (21 4)

JlaByieHnue.
Ilepenaua
JaBJICHHUS
TBEPABIMU
TeJIaMHu,
SKHIKOCTSAMH U
razamu (3 4)

Hasnenne. Cnocodwvl ymenvuieHus u yeeaudenus
oasnenus. /lasnenue eaza. 3agucumocmo
dasnenus eaza om 06véma, memnepamypbol.
Iepeoaua oasnenus mgépovimu meiamu,
arcuoxocmamu u 2azamu. 3axon Ilackans.
ITnesmamuueckue mawiunol.

Jtemoncmpayuu?®

1. 3aBUCHUMOCTD

TeMIepaTyphl.

JaBJICHUA rasa oT

AHanu3 1 0OBbSICHEHHE C ONOPOi HAa JMIAKTUYECKHH MaTepual MoJ| KOHTPOJIEM Ie/Iarora OIbITOB U
MIPAKTUYECKUX CUTYalH, B KOTOPBIX NPOSIBISETCA CHIIA JaBICHUSL.

OO0ocHOBaHME € ONOPOH HA TEXHOJIOTHUECKYIO KapTy P MOMOIIIH 1e/1arora Croco00B yMEHbIISHUS 1
YBEIMYEHUS NABJICHUS.

W3ydenne nox pyKoBOJICTBOM IIe€J[arora 3aBUCHMOCTH JIABJICHHS Ta3a 0T 00bEMa U TEMIIEpaTypHI.
W3yuyeHne mox pyKOBOJACTBOM Il€Aarora OCOOCHHOCTEW Ilepeiadd AaBIEHUs TBEPIABIMH TEJIaMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHHME PE3YJIBTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIleCTBa B
TBEPIOM, JKUAKOM H Ta3000pa3HOM COCTOSHISIX MPEATI0KEHHBIMU (OPMYITHPOBKAMHU.

Habmronenue 3a 3KCepUMEHTAIBHBIM JOKa3aTeIbCTBOM 3aKoHa [ackans.
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2. Hepeaaqa JaBJICHUA ) KUJKOCTBIO U I'a30M.

Permenne THIOBBIX pacy€THHIX 3amad B 1—2 AEHCTBHSA C OMOPO HA ANTOPHUTM, NPEIBAPHUTEIHEHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacyéT JaBJICHHS TBEPIOTO Tela.

JlaBjeHue
KuaAKocTH (5 u)

3aBUCHUMOCTb aBJICHHS XKHUAKOCTH OT Iy OHHBIL.
Tuopocmamuueckuii napaooxc. Coodbwarowuecs
cocyoul. I'uopasnuyeckue Mexanusmul.

Jemoncmpayuu?

1. CooOmraronuecs COCybI.

2. 'mapaBnuyeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJ PyKOBOJICTBOM IEIAarora 3aBHCHMOCTH
JABIICHUS KUJKOCTH OT TTyOHHBI MOTPYKEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3yueHne cOBMECTHO C IEJaroroM COOOIMIAOIINXCS COCY/I0B.

Pemrenne THNOBBIX pacd€THRIX 3af1ad B 1—2 AEWCTBHSA C OMOPOW HA AITOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEIAaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

HabGmonenue 3a 00bsiCHEHHEM NPHUHIIMIIA JEHCTBHS THAPABIMYECKOTO Ipecca.

AHanu3 M OOBSCHEHHWE C ONOpOH Ha JUIAKTUYECKHH MaTepHall MO KOHTPOJIEM IIeAarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOLIUX IIPOSIBICHUE JaBJICHU KMIKOCTU U 3aKkoHa [lackais,
HaIpuMep MPOLECCOB B OpraHU3Me IpH Iiy0okoBogHOM HeIpstHUN (MC — Ounosorus).

ATtMmocdepHoe
napjenue (6 1)

Atmocdepa 3emin 1 aTMOC(epHOE JaBlICHHE.
Tpuuunel cywecmeosanus 6030YuWHON 000I04KU

3emnu. Onvim Toppuuennu. HM3mepenue
ammocgheprozo oagnenus. 3asucumocmo
ammocgepHoco  OagneHuss Om  blCOMbl  HAO
ypoeHem  mops. Ilpubopvr  Ona  usmepeHus
ammocgepHo2o 0agieHus.

Jemoncmpayuu?

1. [MposiBiieHune aeiicTBHsA aTMOCHEPHOTO

JIaBJICHHSI.

HaGmonenue 3a skciepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUS.

AHanu3 ¥ 00bsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C IHCTBUEM aTMOC(HEPHOTO TaBICHUS.

HabGnroneHue 3a 00bSICHEHHEM CYIIECTBOBaHMA aTMOChEphl Ha 3eMIIe 1 HEKOTOPBIX IUIAHETax MU &
OTCYTCTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadusi, acTpoHOMHS).

ba3zoBoe mMOHMMaHWE NPUYUH HM3MEHCHHS IUIOTHOCTH aTMOc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI.

Pemenue THUMOBBIX PacyETHHIX 3aja4 B 1—2 NEHCTBHUS C ONOPOH Ha ajuropuTM, HpeIBapHUTEIEHO
Pa3o0paHHBI COBMECTHO C IIEAAaroroM Ha pacdéT aTMOC(HEPHOTO JaBICHHUS.

H3ydenue nox pyKoBOJICTBOM IeJlarora yCTpolHcTBa OapoMeTpa-aHepousa.
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JlelicTBHE
SKHIKOCTH M raza
HA NOrpy:KéHHOE
B HUX TeJo (7 4)

eticmeue scuokocmu u 2aza Ha NOZPyiceHHoe
6 Hux meo. BrITamkuBaiomas (apXxuMeIoBa) CHia.

3axon Apxumeoa. Inasanue mej.
Boszoyxonnasanue.

Hemoncmpayuu?®

1. 3aBuCHMOCTh  BBITANKUBAIOUIEH CHIBI OT

00péMa TOTPY)XEHHOH dYacTH Telna H

IUIOTHOCTH JKUIKOCTH.

2. PaBeHCTBO BBITANKMBAIOMICH CIJIBI  BECy

BBITECHEHHOM JKUJKOCTH.

3. YcnoBue miaBaHWs TeN: IUIABaHUE WIH
MOTpy’)KEHHEe TeI B  3aBUCHUMOCTH  OT
COOTHOILIEHHSI IJIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopnsie pabomol u onvimol.

1. UccnenoBaHue 3aBHCHMOCTH Beca Teja B
BOJIe OT 00BEMA TMOTPYKEHHOH B KHUJIKOCTb
YacTH TeNa.

2. OnpeneneHre  BHITAJKUBAIOIICH  CHIIH,
JNEHCTBYIOIIEH Ha TeENo, HOrpyX EHHOE B
JKUAKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBHITAIKHBAIOIICH
CUJIbI, IEHCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT
Macchl Tea.

4. OmbITEl, AEMOHCTPHUPYIOILINE 3aBHCUMOCTH
BBITQJIKUBAIOLLIEH CHJIbI, JIEUCTBYIOIIEH Ha
TEJO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B
KHUJIKOCTh YacTH Tella M OT IJIOTHOCTH
JKUJKOCTH.

5. Koncrpyuposanune apeomMerpa I
KOHCTPYUPOBaHUE JIOAKU U OINpeAeseHUe €€
rpy3010IbEMHOCTH.

Habmronenue 3a sKcIieprIMeHTaIFHBIM 00HAPYKEHUEM JCHCTBHS KUIKOCTH U Ta3a Ha OTPyKEHHOE B
HHUX TEJIO.

OmnpenesneHne ¢ OMOPOH Ha TEXHOJIOTHYECKYIO KapTy BBHITAIKABAIOIICH CHIIBI, IEHCTBYIOMIEH Ha TeIo,
MOTPYKEHHOE B KUAKOCTb.

Habnronenue 3a mpoBeIeHHEM U 00CYKICHUE COBMECTHO C TIEJarOroM OIBITOB, JEMOHCTPHPYFOIIIX
3aBHCHUMOCTH BBITAIKHBAIONICH CHIIBI, IEHCTBYIONICH HA TEJO B KUIKOCTH, OT 00BEMA MOTPYKEHHOU
B ’KUJIKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIAKOCTH.

HccrenoBanue moa pyKOBOACTBOM IEIarora 3aBUCHMOCTH Beca Tejia B BOJIC OT 00bEMA MOTPyKEHHOM
B ’KUJKOCTb YacTH Tea.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 AEWCTBUS C OMOpPON Ha ajlroOpuTM, MpeABapUTENHHO
pa3o0paHHBII COBMECTHO € TIEIarOTOM Ha MPUMEHEHHE 3aKOHa ApXUMe/a U yCIOBHS IIAaBaHHS TEl.
KoHucTpyupoBanue npu nmomoiy neaarora apeoMerpa uik KOHCTPYUpPOBaHUE JOIKU U OINpENEICHHE
€€ Tpy30I0AbEMHOCTH.

Pazpnen 5.

PaGora n momHocTh. JHeprus (12 4)

Pao6ora
M MOLIHOCThH

Bw

Mexannueckas paboTta. MomHOCTb

Habmnrogenne 3a 3KCIIEpUMEHTAIBHBIM ONPEACICHHEM MEXaHWIECKOH pabOTHI CHIIBI TSDKECTH MpPH
NaficHUM Tela M CWIBl TPEHUS IPU DPABHOMEPHOM IME€PEMELIEHUM Tejla [0 TOPU3OHTAIbHOU
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOITHOCTH, Pa3BUBAEMON IIPH MOABEME T10 JIECTHHIIE.
Pemenune TUMOBBIX pacyE€THBIX 3ama4 B 1—2 JEWCTBUS C OMOPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBII COBMECTHO C TIEIarOrOM Ha pacuéT MEXaHN4IeCKOH paboThl M MOIIHOCTH.
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IIpocteie
MeXaHU3MBI (5 4)

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS
INIOCKOCTb.  [Ipasuno  pasnogecus  pwiuaza.
Ilpumenenue npasuna paenogecus puvluaea K
onoky. «3onomoe npasuno» mexamuxu. KIIJ
HOPOCTBIX MeXaHW3MOB. IIpocTele MexaHH3MBI B
OBITY U TEXHUKE.

Hemoncmpauyuu

1. ITpumMepsl IPOCTHIX MEXAHM3MOB.

Jabopamopnsie padomuvl u onvimol

1.0mpenenenne pabOTBHl CHIIBI TPEHUS TIPH

PaBHOMEPHOM JIBUOKEHUHT Tena 1o
TOPH30HTAIIbHON TTOBEPXHOCTH.

2. NccnenoBanne ycnoBUi paBHOBECHS phIvyara.

3. Usmepenne KIIJl HakIOHHOH MJIOCKOCTH
(37eKTpOHHAs IEMOHCTpAIIHs).

HavanbHoe moHMMaHUe BBIUTPHIIIA B CHIIE MMPOCTHIX MEXaHU3MOB Ha MPUMEPE phluara, MmoJABHKHOTO
1 HETIOIBIKHOTO OJIOKOB, HAKJIIOHHOH ITJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCIOBHS PaBHOBECHS phlyara.

OO0Hapy>keHHe 0 pyKOBOJICTBOM IIEAArora ¢ OOPOi Ha TUAAKTHICCKUN MaTepHall CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3IHMYHBIX HHCTPYMEHTAX U IPUCIIOCOOJICHISIX, HCIIONB3yEeMbIX B OBITY U TEXHHUKE, a
TakXKe B XKUBBIX oprannzMax (MC — 6uoorus).

Habmronenue 3a sKcriepuMeHTaIbHBIM JOKA3aTEIECTBOM paBEHCTBA paboT MpH MPUMEHEHHUH MTPOCTHIX
MEXaHU3MOB.

Omnpenenenne nox pykoBoacteoM neaarora KITJ[ HakIIOHHON TJIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3a7ad B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEeABaAPUTEITHHO
pa300paHHBIi COBMECTHO C IMEAAaroroM Ha MPUMCHEHHE NMpPaBUiIa PABHOBECHS phluara M Ha pacyér
KIII.

MexaHnndeckast
sHeprus (4 4)

Mexannueckass 3Heprus. Kuunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00Ho20
8UO0A MeXAHUYecKol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHHMs] SHEPTUH B MEXaHHUKE.

JladopaTopHbie padoThI U ONBITHI.

1. Usyyenue 3aKOHA COXpaHCHUS
MEXaHUYECKOH SHEPruu (31eKkTpoHHas
JIEMOHCTPAIIHS).

HabmnroneHue 3a 3KCIEpUMEHTAIBHBIM OIpEACICHUEM U3MEHEHUSI KUHETHUECKOW M MOTEHIMAIbHOM
SHEPIHU Tela MPH €ro CKATBIBAHNUU 110 HAKIIOHHOW IIOCKOCTH.

DopMyNnUpOBaHHE COBMECTHO C II€AaroroM Ha OCHOBE HCCIENOBaHMA 3aKOHA COXPaHEHUS
MEXaHUYECKOM YHEPTHU.

[IpencraBnenue npu NOMOLIM MEAArora rpaHyI] IPUMEHUMOCTH 3aKOHA COXPAHEHUS SJHEPTUH.
Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEWCTBHs C ONOPOW HAa AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHbIil COBMECTHO C IE/IarOroM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

Pe3zepBHoe Bpems (3 u)

8 KJIACC (68 1)

TemaTnuecknii
0J10K, TEMBI

OcHoBHOe coaep:KaHHe

OCHOBHbIE BH/IbI JIeSITEILHOCTH YYALIUXCS
(Ha ypoBHe y4eOHBIX J1eiicTBUIl)

Pasnen 6. TenuioBble siBieHus (28 4)
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Ctpoenne
U CBOlicTBa
BewecTBa (7 4)

OcnosHule nonodicenus MONEKYNAPHO-
KUHEMUYecKou meopuu CmMpoeHUs Geujecmed.
Macca u pazmepsvr amomog u monexyn. Onvimbl,
noomeepoicoaiowue  OCHOBHblE — NOJONCEHUS.
MONEKYNIAPHO-KUHEMUYECKOU MeopUlU.

Mopemu TBEPIOTO, KHUIKOTO W Ta3000pa3HOTO
COCTOSIHMM  BewlecTBa. Kpucmannuueckue u
amopgnvie mena. OOvscCHeHUe CBOUCME 2a308,
acuokocmeti U meepobIX mMel HA  OCHOGe
NOAOHCEHUL MONEKYIAPHO-KUHEMUYeCKOU Meopull.
CMaunBaHUe U Kanuuiapuvle sAnenus. Teniosoe
pacuupenue u cocamue.

Jemoncmpayuu?®

1. HabnroeHne OpOyHOBCKOTO TBUKECHUS.

2. Habmronenue muddysun.

3. HaOmronenne  siBiIeHU

KaIMWULIPHBIX SBICHHH.

4. HabnronieHre TEIIOBOTO paclIupeHust Tell.

5. I3MeHeHue naBiieHHs1 Ta3a MPU M3MEHEHHH

00béMa 1 HarpeBaHUH MITH OXJIAXKICHUH.

Jlabopamopnsie pabomol u onvimol.

1. OmbrTel 1O OOHApy’>KEHHIO JAEHCTBHS CHI

CMadYrBaHUA n

MOJICKYJIIPHOT'O HNPUTSIKCHUA (I/IJ'II/I
DJICKTPOHHAA ,I[eMOHCTpaL[I/ISI).

2. OneITEL 11O BbIpAllIUBAHUIO  KPHUCTAJIIOB
HOBapCHHOﬁ COJIM WM caxapa.

3. OnbITHI Io Ha6J'IIO,I[eHI/IIO TECIIJIOBOTO

pacuMpeHus ra3oB, XHIKOCTEH M TBEPIBIX
Tell

4. OmpeneneHue aBICHUS BO3AyXa B OamoHe
HITPHIIA.

5. OnBITH, JAEMOHCTPUPYIOIIKNE 3aBUCHMOCTH
JaBJICHUSI BO3AyXa OT e€ro o0béMa H
HaTrpeBaHMS WIN OXJIAKICHHS.

6. [Iposepka cunome3svl TUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonbuka JICUOKOCIIU 6
MEPMOMEMPUUECKOTL mpyoxe om
memnepamypbi.

HabnroneHne U MHTEpOpETAIHs COBMECTHO C MEAAaroroM OIMBITOB, CBUACTEILCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BELIECTBA: OIBITHI C PACTBOPEHUEM PA3IUUHBIX BELIECTB B BOJIE.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 JEWCTBUS C OMOPON HA ajlroOpuTM, MpeABaPUTENHHO
Ppa300paHHBIN COBMECTHO C IEArOrOM IO OLCHUBAHUIO KOJUYECTBA ATOMOB MJIM MOJICKYJT B STHHHUIIC
00bEMa BelecTBa.

[Ipencrapnenre mpy MOMOIIH Tearora OpOyHOBCKOTO BIKEHUS, ABleHUS IU(Gy3nn u pazamduii
MEXAy HUIMH Ha OCHOBE IOJIO)KEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
OO0BsicHeHNE TIPH TIOMOIIIH TIeJarora ¢ ONOPOi Ha JUIAKTHYECKUI MaTepral OCHOBHBIX Pa3iIHYINiA B
CTPOEHUM Ta30B, JKUAKOCTEH W TBEPABIX TEI C HCIHOJB30BAHUEM IIOJOKEHUH MOJIEKYJSIPHO-
KMHETUYECKOM TEOpHUU CTPOEHUS BEILIECTBA.

[IpoBenenue noJ pyKoBOACTBOM IIEAArora OIbITOB 10 BRIPAILMBAHUIO KPUCTAIJIOB [IOBAPEHHON COJIU
WJIM caxapa.

IIpoBeneHue COBMECTHO C MEAAroroM U 0OBSICHEHHE U3 MPEIOKEHHOTO IIepedHs BHIBOJOB OIBITOB,
JIEMOHCTPUPYIOIINX KalWIISPHBIE SIBJICHUS U SIBIICHUE CMAauUBaHUS.

OObsicHEHHUE C OTTOPOM Ha TEXHOJIIOTHYECKYIO KapTy IO/ pYKOBOJICTBOM I€/Iarora poJid KaliUIPHBIX
SIBIICHUI JJTs1 TIOCTYIUICHHUSI BOBI B opranu3M pactenuii (MC — Ouosorus).

HaOmtojeHue onpITOB 10 HAOJIOACHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIAKOCTEH U TBEPBIX TEIl.
OOBsICHEHHE C OTIOPOI Ha TEXHOIOTHIECKYIO KapTy MOJ] PyKOBOJCTBOM IeIarora COXpaHeHHs 00bEMa
TBEPHABIX TEJ, TEKyYECTH KUIKOCTH (B TOM YHCIIE, Pa3HUIBl B TEKYYECTH U Pa3HBIX KUAKOCTEN),
JIaBJICHUSI rasza.

HabmroneHue 3a mpoBeGHUEM OIBITOB, TEMOHCTPUPYIOIINX 3aBUCHMOCTE JaBICHUS BO3IyXa OT €ro
00béMa W HarpeBaHUS WM OXJAXICHUSA, M UX OOBSICHEHHE Ha OCHOBE AaTOMHO-MOJCKYJISPHOTO
YYEHUS.

AHanu3 Npu HOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKUH MaTepuasn MPaKTHUYECKUX CHUTYaIlUi,
CBSI3aHHBIX CO CBOWCTBAMMU Ia30B, )KUJIKOCTEH U TBEPJIBIX TEII.
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TenoBbie
npoueccsl (21 )

Temnepatypa. Ceaze  memnepamypvi  CoO
CKOPOCMbIO MENNI0B020 OBUIICEHUSL YACTIUY,.
Buytpennsis sHeprust. Cnocobvl  usmeHeHus.
GHYMPpEeHHel — dHepeuu: — menionepeoava  u
cosepuienue pabomvi. Budvl mennionepedauu:
Menionpo8oOHOCHIb, KOHBEKYUS, U3LYHeHUe.
KonnuectBo TEIUIOTHI. VY nenvHas
TEIIOEMKOCTE BelecTBa. Teniooomen u meniogoe
pasnogecue. Ypasnenue meniogo2o 6anancad.
Ihasnenue u omeepoesanue KPUCMAIIUYECKUX

gewjecms.  YIenbHas ~ TeIJIOTa  IIABICHHUS.
Ilapoobpasosanue u xonoencayusa. Hcnapenue
(MC). Kunenue. VY nenbHas TEIoTa
napooOpazoBaHus. 3asucuMocms memnepamypol
Kunenuss ~ om  ammoc@epnoco  0agieHusl.
Brasicrnocms 6030yxa.

OHeprust ~ TOomMBa.  YJenbHas  TEIJoTa
CTrOpaHusl.

Ipunyunvl pabomsr mennogvix Oguzameneu.
K1l Mennine02o
osucamens. Tennosvie Ogucamenu u 3awuma

oxpyacaroueti cpedvt (MC).

3axon coxpanenus u npeepawjenus dnepeuu 8
mennosvix npoyeccax (MC).

Jemoncmpayuu?®

1. [IpaBuna u3MepeHus: TeMIeparyphl.

2. Buzel Terutonepenadm.

3. OxnaxkJieHne pyu COBEPIICHNH PaOOTBHI.

4. HarpeBanue 1nipu COBEpUICHHH PaOOTHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEMJIOEMKOCTEH  pPa3IHMYHBIX
BEIIECTB.

6. HaOmroneHue Kuneuus.

7. HaOmoneHne TMOCTOSHCTBA — TEMIIEPATypHI

TIpH TUIABJICHUH.
8. MoJenu TEeIUIOBBIX IBUIATENEH.
Jabopamopnsie pabomul u onvimol.
1. [Ipogepka eunomesvi TUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonouxa JCUOKOCmU 6
mepmomMempuyecKkoul mpyoxe om
memnepamypbi.

OOocHOBaHHME TO MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOrOM HpaBHI H3MEpEHUs
TeMIepaTypsbl.

CpaBHEHHE PA3IMYHBIX CIIOCOOOB M3MEPEHHS U LIKaJl TeMIIEPaTyPhlL.

HabnroneHue 3a npoBeJieHUEM OIBITOB, JEMOHCTPUPYIOLINX U3MEHEHUE BHYTPEHHEN SHEPTuH Tela B
pe3yJbTare TeIionepe1adu U paboThl BHEITHUX CHIL.

Habmronenune 3a mpoBeneHHEM OITBITOB, OOCYKICHHE MPAKTHUECKUX CUTYalni, JeMOHCTPHPYIOLIIX
pa3Iu4HbIE BUABI TEIIONEPEAAUHN: TEIIONPOBOIHOCTD, KOHBEKIINIO, U3TyUYEHHE.

HccnenoBanue ¢ omopodl Ha TEXHOJOTMUYECKYIO KapTy IIOJ PYKOBOACTBOM II€Aarora sIBJICHUS
TEIUI000OMEHA TIPH CMEIINBAHUH XOJOAHOM U TOpSIeH BOJIBI.

HabmroneHnne yCcTaHOBIICHHS TEITIOBOTO PAaBHOBECHS MEX/TY TOPSUEH M XOJIOIHOW BOJIOM.
OmnpepeneHue Npy NOMOIIY NeAarora KOJIM4eCTBa TEIUIOTHI, MOJIYYEHHOTO BOJIOH MPH TEIIO0OMEHE ¢
HarpeThM MeTAJUINYECKUM IIHIIHHIPOM.

Omnpepnenenue 1o TadyuIe YACIbHON TEINIOEMKOCTH BEILIECTBA.

Pemenne TUMOBBIX pacyE€THBIX 3a7a4d B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEeABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MENaroroM, CBS3aHHBIX C BBIYUCICHHEM KOJIMYECTBA TEIUIOTHI M
TEMJI0EMKOCTH IIPH TETUIOOOMEHE.

AHanu3 Opyd MOMOILIM IeJarora CHUTyallil NPakTUYECKOrO HCIONb30BAHMS TEIUIOBBIX CBOWCTB
BEIIECTB W  MAaTepHaliOB, HampuMep B  IENIX  DHEProcOCpPeKEHHs:  TEIUIOM3OJISIIHS,
SHeprocOeperaroIIne KPBIIIH, TePMOAKKYMYIISITOPHI | T. 1.

HabmroneHue siBIeHMA HCTTApSHUS U KOHACHCAIHH.

Habmronenue 3a ncciiegoBaHIEM MpoIiecca HCIapeHHs Pa3InIHBIX KUIKOCTEH.

OOBsICHEHHE TIO ANTOPUTMY COBMECTHO C TIEIaroTOM SIBIICHUH HCTIApEHISI 1 KOH/ICHCAIINY Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUECHHSI.

HabGmtonenue 1 00bsicHEHHE ITpoliecca KUIIEHHs], B TOM YHCJIe 3aBUCHMOCTH TeMIIEPaTyPbl KUIICHUS OT
JTaBJICHUSL.

Omnpenenenre 1o TabNUIle OTHOCHTEIFHOMN BIaKHOCTH BO3-TyXa.

Habmronenue nporiecca IiaBiIeHns KPUCTAIIMYECKOTO BEIIECTBA, HAPUMeED, JIb/a.

CpaBHeHHE 10 IUTaHYy IPU IOMOIIM IIE€Aarora IMpPOIECCOB IUIABICHUA KPHUCTAIIHMYECKUX Tel
1 pa3MATYEHIS IPH HArpeBaHUU aMOP(HBIX Tell.

OmnpenerneHue 1Mo TabIUIE yASITBHON TEIUIOTHI TUIABJICHHUS JIbJA.

OOBsicCHEHHE TI0 CXeMe TociIe OOCYKISHHS C TIeNaroroM sIBJICHUH TUTaBICHHS W KPUCTAIUIH3AaluN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

Pemenne TUNOBBIX pacu€THBIX 3afau B 1—2 AEWCTBHS C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO C IIEIar0rOM, CBSI3aHHBIX C BRIYHCICHNEM KOJMYECTBA TEIUIOTHI B ITpoIieccax
TETUIOTIepeauy IPH IJIABJICHUH U KPUCTAJUIM3ALINH, NCIIAPEHUH ¥ KOHACHCAIHH.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
MPUMEHEHHs SBJICHUH IUIABICHUS W KPUCTAUIM3AIMM, HANpHMEp, IOJIYYCHHE CBEPXUYUCTBIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

AHanu3 Ipy TTOMOIIH Tle1arora padoTsl ¥ 00BSCHEHNE IPUHINIIA ISHCTBHS TEIJIOBOTO JBUTATENS.
Brruncnenue koauuecTBa TEIUIOTHI, BBIACISIOIIErOCS NPU CTOPAaHUM PAa3lIMYHBIX BHJOB TOIUINBA, U
KII[ nBurarens.
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2.Habmronenue M3MEHEHHS BHYTpEHHEH
SHEPTHH TeNa B PE3YJIbTAaTE TEIUIONEPEaATH 1
paboTHI BHEIITHHUX CHIL.

3. UccrnenoBanne SBICHUS TEIUIOOOMEHA IIPH
CMEIINBaHUH XOJIOJIHON U ropsiuei BOJBI.

4. Onpedenenue  Konuvecmea  meniombl,
NONYYeHH020 6000l Npu meniooomene ¢
Hazpemvim MemaniudecKum YuruHOPoM.

5. UccnenoBanue mporecca UCrapeHusl.

6. OnpenencHne OTHOCHTENBHON BJIAXKHOCTH
BO3MyXa.

7. Onpedenerue yoenvHOU Meniomvl NAAGIeHUs.
604

OOcyxJeHne COBMECTHO C IEeJaroroM AKOJIOTHYECKHX ITOCIEICTBUI MCIOJIBb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOpPaHHus, TEIUIOBBIX U Tuapo3aekTpocTaHiuil (MC — 3Konorus, Xumus).

Paznes 7. DiekTpuyeckue H MArHUTHBbIE siBjieHust (37 4)

DileKTpUYecKHe
3apsabl.
3apsiKeHHbIE
TeJia M UX
B3aHMOo/IelicTBHE
(7 9)

Onexmpusayus men. JIBa poaa 3MEKTPHUSCKUX
3apsA0B. BzaummoneicTBUE 3apsyKEHHBIX — Tel.
3axon Kynona (3asucumocmo cuvl
83AUMOOCUCMEUSL 3APAICEHHBIX Mel ON BETUYUHD
3aps008 U paccmosnus Mexicoy meiamu).

DNEeKTpUUecKoe  MoJie. Hanpsaxcénnocmo
anekmpuyeckoeo noasa. Ilpunyun cynepnosuyuu
NEeKMpUYECKUX nouetl (Ha KauecmeeHHOM YPOsHe).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulii NeKMPUYecKul 3apsi0.
Cmpoenue amoma. TIpOBOTHUKH U TUIIEKTPUKH.
3aKoH COXpaHEHUS YICKTPUIECKOTO 3apsia.

Jemoncmpayuu?®

1. DnexTpuzanus Te.

2. lga poma DIEKTPHYCCKHX 3apsAIoB U

B3aUMO/ICHCTBUE 3aPSKEHHBIX TEIL.

3. YCTpoHCTBO 1 IeHCTBUE AIICKTPOCKOTIA.

4. DneKkTpocTaTHYecKasi HHITYKIIHS.

5. 3aK0H COXpaHEHUs STEKTPUUECKUX 3apsIIOB.

Jlabopamopnsie pabomol u onvimol.

1. OneITEl IO HAOMIOAEHUIO DJIEKTPU3AIMHA Tell

WHIYKLIUEH U IPU CONPUKOCHOBEHUH.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JIEKTPHU3ALMH TEJ IPU CONPUKOCHOBEHNH W HHAYKIUCH.
HaGmonenue u 0o0bSCHEHUE € OMOPOW HA JUJAKTUYECKUH MaTepuaj B3auMOJCHCTBUS OJTHOMMEHHO
U PA3HOUMEHHO 3apsSKEHHBIX TElL.

OObsicHEeHHE MTPY TIOMOILY Te/Iarora MpUHIKNa AeHCTBUS 3JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBJICHUH SJEKTPHU3allMd IpPU CONPUKOCHOBEHHU TEI U
UHAYKLIHEH C UCNOIb30BAaHUEM 3HAHUM O HOCUTEISAX 3JIEKTPUUECKUX 3aps0B B BELIECTBE.
PacriosHaBanne u OOBSCHEHHE II0 CXEME COBMECTHO C TII€aroroM SBJICHHH 3JIEKTPU3ALNU
B MIOBCEJHEBHOM KHU3HH.

Habmonenue u 00bsICHEHHE C OITOPOi Ha TEXHOJIOTHUYECKYIO KapTy OIBITOB, MINTIOCTPUPYIONINX 3aKOH
COXPaHEHHUs JIEKTPUIECKOT0 3apsaa.

HaGmoienne onpITOB 10 MO/ICIIMPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPHYECKOTO TOJIS.

HccnenoBanne moa pyKOBOACTBOM IeJarora JEMCTBUSL 3JIEKTPUUYECKOrO IOJII HA NPOBOJHUKU U
JUDJIEKTPUKU
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IocTosinHbIH
3JIeKTPUYECKUIT
ToK (17 4)

DnexTpudeckuil Tok. Yenosusa cyujecmeosanus
anexmpuyecko20 moxa. VICTOUHUKH MOCTOSHHOTO
ToKa. J[efiCTBUS DIIEKTPUYECKOTO TOKa (TEIIOBOE,
XMMHYECKOE, MArHUTHOE). DIeKmpudeckuil Mok
8 JACUOKOCAX U 2A3aX.

Pabota ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA.
3akon [icoyna—/lenya. Dnekmpuueckue yenu u
nompeoumenu 1eKmpuyeckoll dHepeuu 6 Ovimy.
OnexTpudeckas menb. Cuna Toka. DIeKTPHIecKoe
HampsokeHue.  CONpoOTHBIEGHHE  IIPOBOAHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

st ydactka 1nenu. llociemoBaTenbHoe U
napajuiebHOe COEJIMHEHUE MIPOBOHHUKOB.
Kopomxoe 3amvixanue.

Hemoncmpayuu?®

1. I[IpOBOJHHUKH U TUDIICKTPUKH.

2. MoaenmupoBaHue CHJIOBBIX JIUHUHA

3MEKTPUUYECKOTO OIS,

. ICTOYHMKY IOCTOSIHHOT'O TOKA.

. JIeHCTBUA 3JIEKTPUUECKOrO TOKA.

. DIeKTpUYEeCKUN TOK B )KUIKOCTH.

. I'a30BBbIit pa3ps.

. I3mepenne cuitsl ToKa aMIepMeTpoM.

. I3Mepenne 3IeKTpHYecKOro HampsHKeHUs

BOJITMETPOM.

9. PeoctaT n MarasuH COIPOTHBIICHHH.

Jlabopamopnsie pabomuvl u onvimol.

1. UccnenoBanue AEHCTBUS BIIEKTPUYECKOTO
TOJISI HA IPOBOAHUKHU U TUDJIEKTPUKU.

2. CoOopka 1 npoBepKa padoThI AINEKTPUIECKON

[[ETTH IOCTOSIHHOTO TOKA.

W3MepeHue U peryImpoBaHUe CHIIBI TOKA.

M3mepeHne u perynupoBaHue HAIPSIKESHNUS.

5. HUccredosanue 3agucumocmu Cuibl mMoKd,
uoyujeo yepes pesucmop, om
CONPOMUBITIEHUS, PE3UCTNOPA U HANPANCCHUS.

6. Onwimbl, demoncmpupyrowue 3a6UcumMoCcinG
INEKMPUYECKO20 conpomuenenus
NPOBOOHUKA OM €20 ONUHbL, NIoWaou
NONEPEeUHO20 ceveHuUsl U Mamepuand.

ONO Ol h~ W

P ow

HabnrofeHne pasivyHBIX BHIOB JICHCTBUS JJICKTPUYECKOTO TOKAa M OOHApY)KEHHUE COBMECTHO C
ME€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEAHEBHON KU3HMU.

COopka 1Mo cxeMe U UCIBITAaHKE TI0J] KOHTPOJIEM IeIarora JICKTPUICCKOM IS MOCTOSIHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyeil n3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmronenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
[IpoBenenne u OOBSICHEHHE MPH TOMOIIM YYUTENS OIBITOB, AEMOHCTPHUPYIOMIUX 3aBUCHMOCTD
3JIEKTPUYECKOTO CONPOTHBICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAJM IONEPEYHOrO0 CEYEHUS U
Marepuana.

Habmronenne 3a JIeMOHCTpaIied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSKEHHS HA PE3UCTOPE.

bazoBrie npencTaBneHrs 0 NpaBUIAX CIOXKEHUS HANPSLDKEHUH NPU MOCJIENOBATEILHOM COEIUHEHUU
JIBYX pPE3UCTOPOB.

ba3zoBsle npencTaBieHus O IpaBUiIax AJI CUIbI TOKA IIPY NaPAIJIEIbHOM COEAUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEAarora O CHUTYalusX IIOCIEeIOBATENbHOTO U MapajiesIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETSX.

Pemenne TUMOBBIX pacyE€THBIX 3a7a4d B 1—2 JEWCTBUS C OMOpPON HA ajlrOpUTM, MpEeABAPUTEITHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS MpPU IOCIEJOBATEIbHOM U  MAapajUIeIbHOM  COEIWHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOPOH Ha TEXHOJOTHYECKYIO KapTy IIOA PYKOBOICTBOM IIefarora padOTHI
3JIEKTPUYECKOT0 TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

Onpenenenue ¢ Oonopod Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJCTBOM IIelarora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIICIISIEMON Ha PE3UCTOPE.
Habnronenue 3a ncciieoBaHIEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY OT HalpsKEHUS Ha Heil.
OmnpenesneHue ¢ ONOPOi Ha TEXHOJIOTHYECKYIO KapTy 1Moj pykoBoacTBoM nefarora KI1/1 Harpesaresns.
Habmronenue 3a ncciegoBaHueM MpeoOpa30BaHus YHEPTUHN TIPH MOIBEME TPy3a INEKTPOABUTATETIEM.
OOBsicCHEHHE TIOCNIE pacCyXACHHS C IEJaroroM M COCTaBJIEHHE IJIaHA-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX dJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsicCHEHHE TIOCIIE PACCYKACHUS C TIEIarOrOM M COCTaBJICHHUE TIaHA-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBIKaHMA U NIPUHLKIA AEHCTBUSA IIABKUX NPEAOXPAHUTENEH.

Pemienne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 AeWCTBUS C ONOPOH HAa alrOpUTM, NpEeABAPUTENBHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONIb30BaHueM 3akoHa J[xoyns—JleHa.

HabnroneHne BOSHUKHOBEHUS 3JICKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

IIposepka npasuna crodicenus HanpajiceHul
npu nocie008amenbHOM COeOUHeHUU O08YX
Pe3uUcmopoa.

Ilposepka npasuna Ons cuibl Moxka npu
napaienbHOM coeOUHeHUl pe3Ucmopos.
Omnpenenenre  pabOTBl  AIEKTPHYECKOTO
TOKa, HAYILETO Yepe3 PE3UCTOop.
OmnpeneneHue MOIIHOCTH DJIEKTPHYECKOTO
TOKa, BBIJICJIIEMO Ha pe3nucTope.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
UIyLIEero 4epe3 JaMIOUYKy, OT HalpsDKeHUS
Ha Hell.

Onpeoenenue KII/[ nacpesamens.
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MarsuuTHble
siBJaeHus (6 1)

ITocrosiHHbIEe MarauThl. B3anumoeincTeue
MIOCTOSIHHBIX MarHuToB. Maznummnoe noie.
Maenummnoe none 3emnu u e2o 3Havenue 0
arcusHu Ha 3emae. Onvim Opcmeda. Maenumnoe
noJe snexmpuiecko2o moka. Ilpumenenue
2NIEKMPOMASHUMOE 6 mexHuKe. /lelicmeue
MASHUMHO20 NOJA HA NPOBOOHUK C THOKOM.
Dnexmpoosuzamens HOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MexXHUYecKux yCmpoucmeax u Ha mparcnopme.
Hemoncmpayuu?®
1. B3aumozeiicTBHE MMOCTOSTHHBIX MarHUTOB.
2. MogenmpoBaHue HEBO3MOXHOCTH
pa3zeneHys NOII0COB MarHUTA.
3. MogenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHuTOB.
4. OmpIT Dpcrena.
5. MarautHoe mose Toka. DJIeKTPOMarHur.
6. JlelicTBre MArHUTHOT'O TIOJISI HA TPOBOTHUK C
TOKOM.
7. DNeKTpOABUTaTENh IIOCTOSTHHOTO TOKA.
Jabopamopnsie padbomuvl u onvimol.
1. HUccnemoBanue MarHUTHOT'O
B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.
2. H3yueHue MarHUTHOTO OJISl TOCTOSIHHBIX
MarHuTOB TP UX OOBETMHEHUH U PA3/IEIICHUH.
3. HccnenoBanue JercTBUS
3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
4.  OnsITH, JIEMOHCTPUPYIOLIUE
3aBUCHMOCTH CHJIBI B3aMMOJICHCTBHS KAaTYIIIKH C
TOKOM M MarHuTa OT CHJIbl TOKa U HalpaBJIeHUS
TOKa B KaTyIlKe.
5. H3yueHwe neHCTBHUS MAarHUTHOTO IOJIS HA
MIPOBOJHUK C TOKOM.
6.  Koucmpyuposeanue u usyyenue pabomul
anexmpoosucamerns.
7. Wsmepenne KIIJ] snexTpoaBurateabHOM
YCTaHOBKH.

noneu

HccnenoBanue noj pyKoOBOJICTBOM IeJarora MarHUTHOTO B3aMMOJEHCTBHSI MOCTOSIHHBIX MAarHUTOB.
N3yueHne ¢ omnopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PYKOBOACTBOM Il€arora MarHUTHOI'O IOJIS
MTOCTOSTHHBIX MarHUTOB IIPH NX OOBETMHEHNH U Pa3/IeIICHUH.

Habmronenue 3a mpoBeAeHNEM OTIBITOB 110 BU3YaM3AIMH TOJISI TOCTOSTHHBIX MarHUTOB.

N3yueHue nox pyKoBOACTBOM II€AArora sIBJIEHUSI HAMarHU4MBaHUS BELECTBA.

HccnenoBanue COBMECTHO € IEAATOTOM JEHCTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPETIKY.
Habmronenne 3a TpOBENCHUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBHCHMOCTH CHJIBI B3aWMOJICHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIbl M HaNpaBJI€HUS TOKa B KaTYIIIKe.

AHanu3 Mpu TMOMOIIM MeJarora CUTyallud NPaKTUYECKOr0 MPUMEHEHHUs 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHYCCKHUX YCTPOWCTBAX, MPOMBIIUICHHOCTH, MEIUIIIHE).

N3yueHne ¢ onopoil Ha TEXHOJOTUYECKYIO KapTy MO/l pyKOBOACTBOM Iearora AeicTBHsi MarHUTHOTO
T10JIs1 HA TIPOBOJIHUK C TOKOM.

N3yuenue ¢ onopoii Ha TUOAKTUYECKUI MaTepuall ACUCTBUS 3JIEKTPOABUTaTENS.

M3mepenue comectHo ¢ negarorom KIIJI anexTpoaBurarenbHON yCTaHOBKU.

BazoBbie mpeacTaBIeHUS O Pa3MYHBIX MPUMEHEHHUAX AJICKTPOIBHUraTeNe (TPaHCIIOPT, OBITOBBIC
YCTpOWCTBA 1 Jp.).
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DJIEKTPOMATHHUT
Hasi HHAYKIUS
(49)

Onvimoi Dapadoes. Henenue
anexkmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobvi NONy4eHUs.
9NeKmpuyeckol dHepeuu. DINEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.
JMemoncmpayuu?
1. VccnenoBaHue SIBICHUS DJIEKTPOMAarHUTHOM
WHITyKLUH.

2. OmbiThl Dapagnest.

3. 3aBHCUMOCTh HANPaBICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHUSL.

4. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jabopamopnsie padbomuvl u onvimol.

1. OmbITBI 1O WCCIENOBAaHUIO  SBICHUS
3JIEKTPOMAarHUTHON MHIYKIMH: UCCIIEOBaHNE
W3MEHEHMH  3HA4YeHUs W HalpaBJCHUs
MHYKIIHOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C ImCAaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA BHCKTpOMaFHI/ITHOfI
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUA UHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 u)
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9 KJIACC (102 u)

TemaTnuyecknii OcHoOBHOe cofiep:kaHue OcHOBHBIE BU/IbI 1eSITEIbHOCTH YYALMXCSH
010K, TeMa (Ha ypoBHe y4eOHBIX JeiicTBUIA)
Pa3znen 8. Mexannueckue siBjieHust (40 1)
MexaHuveckoe Mexanuueckoe JBHKeHHe. MaTepuanbHas | AHaJIU3 C MOMOIIBIO MeJarora u o0CyKJaeHNe Pa3INuHbIX TPUMEPOB MEXAHUUYECKOTO JBUKCHHUS.
JBH2KEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYKICHHE COBMECTHO C MIEAroroM rpaHull IPUMEHUMOCTH MOJICITH «MaTepHaIbHAast TOUKAY.
U C1oco0bI ero MEXaHUYECKOTO0  JBMXKEHHUA.  PaBHoMepHoe | OmmcaHue mociie OOCYXICHHsS C IeJaroroM MEXaHHYECKOTO JBHIKCHUS Pa3JIMYHBIMH CIIOCOOaMU
onucanus (10 4) | npsmonuHeiiHoe aBWKeHHE. Hepasnomeproe | (ypaBHEHHUE, TabuIa, rpaduk).
npamonuneunoe  Osudicenue.  CpemaHssi u | AHaIM3 TOJ PYKOBOACTBOM Ie[larora >KU3HEHHBIX CUTyalluid, B KOTOPBIX MPOSIBISIETCA
MEHOBEHHAsL CcKOpoCmb mena npu | OTHOCHUTEIFHOCTh MEXaHUIECKOTO JIBHYKCHUS.
HEPABHOMEPHOM OBUNCEHUU. HabnroneHne MeXaHH4eCKOTO IBIYKCHUS Tela OTHOCUTEIFHO Pa3HBIX Tl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHEHHE TyTeH W TPaeKTOPUH IBIKECHUS C OMOPON Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOJICTBOM
NPAMONUHEUHOe oguoicerue. CBoOonHOE | Tearora OJHOTO U TOTO K€ TeIa OTHOCUTEIFHO PAa3HBIX TEN OTCUETA.

nageune. Onvimot I anunes.
Pasnomepnoe osudicenue no OKpys’CcHOCHU.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenoeas ckopocmu. ILlenmpocmpemumenvroe
yCKopeHue.
Jemoncmpayuu
1. HabnroneHne MeXaHMYECKOTO JBHIKEHHS
TeJna OTHOCUTENBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHeE ITyTeH U TPACKTOPHUIl IBHIKSHUS
OIHOTO M TOTO >K€ TeJda OTHOCUTEIHHO
pa3HBIX TEN OTCYETA.

3. 3MepeHne  CKOPOCTH H  YCKOPCHHUS
MPSIMOJIMHEHHOTO JIBHIKCHHSL.

4. UccnenoBanue MPU3HAKOB
PaBHOYCKOPEHHOTO JBIDKCHHS.

5. HaOmronenne JIBYKCHHUS Tena no
OKpPY’KHOCTH.

6. HaGmofgeHne MeXaHHYECKHUX  SIBIICHHUIA,
MPOUCXOIAIIUX B  CHUCTEME  OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM  JIBHXKCHHH  OTHOCHUTEIILHO

KabOuHeTa (U3UKH.

AHanm3 ¢ IOMOMIBIO Tefarora TekcTa ["amiies 00 OTHOCUTENEHOCTH IBIKCHUST; BBITOTHEHHE 3aaHUH
IT0 TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimme BeIYUCICHNS IO 00pasily CpeqHel CKOPOCTH CKOJIBKEHUS OpyCcKa WIIH IBHKEHHUS IIapHUKa
110 HAKJIOHHOM INIOCKOCTH.

AHanu3 1 00CyKICHUE C OMOPOH Ha TEXHOJOTHUYECKYIO KapTy MO PYKOBOJICTBOM II€1arora crocooon
IpUOIHKEHHOTO OIpEIeNICHISI MTHOBEHHOI CKOPOCTH.

OmnpenesneHue Mocie paccykISHHS C IIeJaroroM 1o CXeMe CKOPOCTH PAaBHOMEPHOTO ABIKEHUS (IIIapHKa
B )KHIKOCTH, MOJICITH DIICKTPUICCKOTO aBTOMOOMJIS U T. II.).

OnpeneneHue COBMECTHO C IENAroroM IyTH, NMPOWIEHHOrO 3a JaHHBIA MPOMEXYTOK BPEMEHHU, U
CKOpOCTH TeJa Mo TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JBIDKEHUS OT BPEMEHH.
HavanpHble mpencTaBieHHE O TMPUHIOUNAX ICHCTBUS NPUOOPOB, HU3MEPSIOLINX
(ctmmomeTpoB).

[pocteiimue BBUUCIECHUS O 00pa3ily MyTH M CKOPOCTH TPH PAaBHOYCKOPEHHOM MPSIMOJIHHEHHOM
JBIDKEHUH Tela.

OmnpeneneHrne COBMECTHO C MEAAaroroM IMpOIeHHOTO MyTH M YCKOPEHUs ABIDKEHHS Tela 1Mo TpaduKy
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOIMHEHHOTO IBIDKEHUS TeIa OT BPEMEHH.
OmnpeneneHne ¢ TOMOIIBIO MTEAAarora yCKOPEHUs Tesla IPH PaBHOYCKOPEHHOM JIBI)KEHUH 10 HAKIIOHHOM
TUTOCKOCTH.

W3meperne mo cxeme MOCiIe PacCyXAEHHUs C TeJaroroM Mephoja W 4acTOThl OOpamieHus Tena IIo
OKPYKHOCTH.

OmnpeneneHue HAaXOXAEHUS MOJ PYKOBOJACTBOM MENarora CKOpPOCTU PAaBHOMEPHOIO JBUXKEHUS Tela
10 OKPY>KHOCTH.

CKOPOCTb
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Jabopamopnsie padbomuvl u onvimol.

1. Koncmpyuposanue mpaxma ona paseona u
oanvhelue2o0  PasHOMEpHO20  OBUIICCHUSA
WApUKa U menedicKu.

2. OnpeneneHne cpemHein CKOpOCTH
CKOJIbKEHMsI Opycka WM JIBHDKCHHS
LIapHKa 110 HAKJIOHHOM MJIOCKOCTH.

3. OmpeneneHne  ycKOpeHHWs  Teida  IpHU
PaBHOYCKOPEHHOM JIBHKCHUH o
HaKJIOHHOH IUIOCKOCTH.

4. VccnenoBaHue 3aBUCHMOCTH IyTH OT
BPEMEHH IIPH PaBHOYCKOPEHHOM JIBI)KEHUH
0e3 HaYaIbHOW CKOPOCTH.

5. Ilposepka 2Unomesol: ecau npu
PABHOYCKOPEHHOM ogudCeHUU oe3
HAYanibHOU CKOPOCMU RYMU OMHOCAMCS KAK
pso HeYEémHbIX yucer, mo
coomeemcmeyroujue npoMedICymKu
6pemMeHU 0OUHAKOGbI.

Pemenne TUMOBBIX PAacdyETHBIX 3agad B 1—2 HelCTBUS C ONOPOM Ha alropuTM, HMpeaBapUTEIbHO
pa3o0paHHBII COBMECTHO C TM€JaroroM Ha OIpeAelIeHHe KHHEMAaTH4YeCKUX XapaKTePHCTHK
MEXaHHUYECKOT0 JBIKEHUS Pa3IUYHbIX BUOB.

PacniosnaBanue n npuOIMKEHHOE ONKMCaHKe MO 00pasiy nocie o0CYKICHUS C MEAaroroM pasIMuHbIX
BHUJIOB MEXaHHUYECKOTO JBIDKEHHUS B IPHUPOJE M TEeXHUKE (Ha MpHUMepax CBOOOAHO MajaroluXx Tel,
JBIDKCHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEACTB H IP.).

B3aumopeiictBue
Ted (20 v)

IlepBriii 3akoH Heiorona. Bropoit 3akoH
Herotona. Tperuit 3akon HbroTona. [lpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS. CKONbIICEHUS, CUNA MPEHUs. NOKOS,
opyaue 8udbl MpeHusl.

Cuma TsKecTH M 3aKOH  BCEMHPHOTO
TATOTCHHSA. YCKOPEHHE CBOOOJHOrO MaJeHUs.
Jleuoscenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuueckas ckopocms. Hegecomocmo
u nepezpysKu.

PaBHOBecne MaTepHaIbHON TOYKH.
Abcomomuo  meépooe  meno.  Pasnogecue
meépooeo  mena ¢ 3AKPenJiéHHOU  OCbi0

spawenusi. MoMeHT cuibl. [Jenmp msoicecmu.
JHemoncmpayuu
1. 3aBHCUMOCTh YCKOPEHHUS Tejia OT MacChl
TeJa U JeHCTBYIOIIEH Ha HETO CUJIBL.
2. HaOmronenne paBeHCTBa CHIT
B3aUMOJICHCTBHH TEIL.
3. U3MeHeHne Beca Tena TPU  YCKOPEHHOM

npu

Habmronenne u o0cyXIeHHE COBMECTHO C IEAArOrOM OIBITOB C IBHKCHHUEM Tela MPH YMCHBIICHUH
BIIMSIHUS APYTUX TEN, MPEMSITCTBYIOIUX JBUKEHHIO.

AHanu3 Mo CXeMe MOcie PacCyXKIEHHsl ¢ NEeAaroroM Tekcra lajwies ¢ ONMMCAaHUEM MBICIEHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIMH; BEITIOJIHEHUE 3aJaHUil 0 TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxeHre moj pyKoBOJICTBOM IMEAarora BO3MOXKHOCTH BBITIONTHEHUS 3aKOHA UHEPITUH B Pa3IMYHBIX
CHUCTEMax OTcuéra.

Habnronenne u 00CYXIeHHE COBMECTHO C IE€JAaroroM MEXaHMUYECKHX SIBJICHHUM, MPOUCXOISIUX B
cucteme otrcuéta «Tenexxka» npu e€ paBHO-MEPHOM U yCKOPEHHOM JIBI)KEHUU OTHOCUTEBHO KabnHeTa
¢bu3nKy.

JelicTBUS ¢ BEKTOpaMu CUJI: BBITIOJIHEHUE 3a1aHUH 10 CJI0KEHHUIO U BBIYUTAHUIO BEKTOPOB.
HabnrogeHne 3a mpoBeICHHWEM OIBITOB, AEMOHCTPHUPYIOMIMX 3aBHCHMOCTh YCKOPEHHS Tela OT
MPUJIOKEHHOM K HEMY CHJIBI M MaccChl Teja.

AnHanmu3 1 00BSICHEHUE ¢ OMIOPOI Ha TEXHOJIOTHYCCKYIO KapTy IMOJ PYKOBOJCTBOM II€Iarora sSiBJICHUH C
HCIOJIb30BaHUEM BTOPOTro 3akoHa HproToHa.

Pemienne TUNOBBIX pacu€THBIX 3a4ay B |—2 AeicTBUS C ONMOPOM Ha ajlroput™, MpEeABAPUTEIBHO
pa3o0paHHBId COBMECTHO C TIENaroroM C HCIOJb30BAaHMEM BTOPOTO 3akoHa HpIOTOHA W MpaBMiIa
CIIOXKCHWSI CHJL.

Omnpenenenne COBMECTHO C MEJAroroM XECTKOCTH MPYKUHEI.

AHanu3 cUTyalMil ¢ ONOpPOM Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOJCTBOM II€larora, B KOTOPBIX
HaOonatoTes ynpyrue aegopmaiin, 1 uX o0bICHEHUE ¢ NCIOJIb30BaHreEM 3akoHa ['yka.
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JBHKCHUH.
JlabopaTopHbie padoThl U ONBITHI.
1. VlccnenoBanune 3aBUCHMOCTH CHIIBI TPEHUS

CKOJNBXEHHUS OT CHWJIBIL  HOPMAJIBHOTO
JaBIICHHSL.
2. OnpeneneHne  kod(hQUIMEHTA  TPEHUS
CKOJIbKCHHSI.

3. OnpeneneHue KECTKOCTH HPYKHUHBI.

Pemrenne TUMOBBIX PAacyETHBIX 3agad B 1—2 HeWCTBUS C ONOPOM Ha aJrOpUTM, MpeaBapUTEIIHLHO
pa300paHHBIl COBMECTHO C MIEIaroroM ¢ UCIOJIb30BaHueM 3aKkoHa ['yka.

HccnenoBanue mpy NOMOIIY Nearora 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMAJIBHOTO
napieHus. CoBMecTHOE 00Cy K/IeHHE Pe3yIIbTaTOB UCCIIEJOBAHMS.

OmnpeneneHue 1Mo KOHTPOJIEM IeJlarora ¢ OOpoi Ha KOHCIEKT KO PUIIMEHTa TPEHHS CKOJIBKEHHS.
H3mepenue ¢ moMOLIbIO IEAArora CUIIbl TPEHUS MOKOSL.

Perenne THIOBBIX pacdETHHIX 3agad B |—2 IEWCTBUS C OMOPOi Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa30o0paHHBII COBMECTHO C TIEIArOTOM C HCIIOJIE30BaHUEM (OPMYJIBI U CHITHI TPEHUS CKOJBKEHHS.
AHanu3 1Mo cxXeMe IOCIE PACCyXIEHUs Menarora O JBHKEHHM TeJl TOJbKO IOJA AEHCTBHEM CHIIBI
TSPKECTH — cBOOOTHOTO MaJCHHUS.
OObsicHeHHUE 110]1 PyKOBOJICTBOM II€J[arora He3aBUCHMOCTH YCKOPEHHsI CBOOOIHOTO MaJeHHs OT MaccChl
Tena.

Or1ieHKa COBMECTHO C II€JJaroroM BeJTMUMHBI CHIIBI TATOTEHHUS, ICHCTBYOMIEH MEX Ty IBYMS TenaMu (s
pa3HbIX Macc).

Amnamus ¢ OHOpOﬁ Ha JII/IL[aKTI/I‘IeCKI/Iﬁ Matepual ABUKCHUSA He6eCHbIX TCI 11O I[eﬁCTBHeM CHIJIBI
TATOTCHUSA (C HCIIOJIB30BAHUCM AOIIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(I)OpMaHI/II/I).

Pemienne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AelcTBHS € ONOpPOM Ha alroOpuUTM, NMPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C IIEJaroroM C WCIIOJIb30BAaHHEM 3aKOHA BCEMHUPHOTO TATOTCHHSA U (YOPMYIIBI
JUIsL pacuéTra CHIIbI TSXKECTH.

Habmronenune u 00cykIeHIE C TOMOIIBIO TIeIarora OMBITOB M0 U3MEHEHHUIO Beca Tella PH YCKOPSHHOM
JBUKEHHHU.

AHanu3 ¢ MOMOILBIO MeAAarora ycioBUil BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH.

Pemenne TUNOBBIX pacu€THBIX 3a7a4 B |—2 AEWCTBHS C OMOPON Ha aJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C IEIaroroM Ha OmpeJielieHHe Beca Tella B Pa3IMYHbIX YCIOBUSIX.

AHanu3 ¢ Omopoil Ha TEXHOJIOTHUYECKYI0 KapTy MOJ PYKOBOJCTBOM IleJlarora Ciil, AEHCTBYIOUINX Ha
TeJNO, NOKOosLIeeCs Ha OIope.

OmnpepeneHne ¢ MOMOIIBIO Ie1arora MeHTPa TSHKECTH PAa3IHYHBIX TEll.
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3akoHbI
COXpaHeHus
(10 u)

Umnynsc Tena. HM3menenue  umnyunvca.
Hmnynvc cunvl. 3aKOH COXpaHEHUS UMILyJbCa.
PeaxtusHoe aBmwxenue (MC).

Mexanunueckas padoTa U MomHOCTb. Pabora
CHI TSDKECTH, ynpyzocmu, mpeHus. Céa3v
onepeuu u pabomul. TloTeHIMambHAS SHEPTHA
Tena, TOAHSATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeusi COHCAmMol RPYICUHbL.
Kunernueckas SHEpPrusl. Teopema o
Kunemuueckoli 9Hepeuy. 3aKOH COXPAHCHHSA
MEXaHUYECKOH IHEPTUu.

Jemoncmpavuu
1. Ilepenaua ummynbca HpH B3aMMOIECHCTBHU

Tell.

2. TlpeobpazoBanus
B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHe HMIIyJIbCa IIPH HEYIPYTroM
B3aUMOJCICTBUM.

4. CoxpaHeHHWE HMIyJbCa IpH aOCOIIOTHO

YOpyroM B3anMOJICHCTBUH.

HaOnroieHue peakTUBHOTO JBHIKCHHUSL.

CoxpaHeHHE MEXaHHYECKOW 3HEpruM Mpu

CBOOO/IHOM TTaICHUH.

7. CoxpaHeHHE MEXaHWYECKON JHEpruu Ipu
JIBIDKEHUH Tella M0J] JEHCTBUEM NPy KUHBI.

Jabopamopnsie pabomuvl u onvimol.

1. Ompenenenne pabOTHI CHIBI TPEHHUS HpPU
pPaBHOMEPHOM  JBIDKEHMHM  Tela IO
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Omnpenenenre pabOThI CUIIBI YIIPYTOCTH MIPU
noabpEMe rpy3a C HCIIOJIb30BaHUEM
HETIO/IBM>KHOTO U TTOJIBUXKHOTO OJIOKOB.

3. H3yueHue 3akoHA COXPaHEHUs SHEPTHUH.

SHEPrUH pu

o v

Habmonenue u o6cykieHre ¢ MOMOIIBIO TIe/larora OIbITOB, AEMOHCTPUPYIOLIHUX HepeJady UMITyJbca
IIpU B3aUMOJECHCTBUHU TEJ, 3aKOH COXPAHEHUS HMMITyJbca MpPHU aOCOIIOTHO YHNPYroM U HEYIpyrom
B3aMMOJICHCTBUH TEIl.

HabnroneHue neMOHCTpaluy Mejarora CUTyaluil B OKpy’Karollel *KHU3HU C UCIOJIb30BaHHEM 3aKOHA
COXpPaHEHHUS UMITYJIbCA.

PacnosHaBanue C OmOpoil Ha TEXHOJOTMYECKYIO KapTy HOJ PYKOBOJACTBOM II€Aarora SsBICHUS
PEeaKTHBHOTO OBIDKEHUS B pupose u TexHuke (MC — Omonorus).

[IpuMeHeHHE COBMECTHO C MENAroroM 3aKOHA COXPAHEHMS MMITyJbCa A pacy€ra pesylbTaToB
B3aUMOACHCTBUSL Ten (Ha TpUMepax HEYNPYroro B3aMMOJCHCTBHS, YNPYToro IEHTPAIbHOTO
B3aUMO-JICHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMOJ-BHUKHO).

Pemenne THUMOBBIX PAacyETHBIX 3agad B 2—3 JEWCTBUS C ONOPOM Ha aJrOpPUTM, HpPeaBapUTEIIHLHO
pa3o0paHHbBIil COBMECTHO C MENAroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ OMOPOi HA TUAAKTHYECKUN MaTepHuan paboThl CUIIbI YIIPYTOCTH MPU MOABEME Tpy3a
C HCIIOJIb30BaHMEM HENOABHKHOTO U MOJBHIKHOTO OJIOKOB.

M3mepeHue COBMECTHO € EAAroroM MOIHOCTH.

W3mepenne ¢ mOMOILBIO Ie1arora MoTeHIUaIbHOM SHEPIHH YIPYTo 1e(OPMUPOBAHHO NPy KHHBI.
H3MepeHne coBMECTHO C MeJaroroM KHHETHYECKON HEPTHH TENA 110 JIIMHE TOPMO3HOIO Ty TH.
HaOmonenne 3a SKCIEpUMEHTANbHBIM CPAaBHEHHEM H3MEHCHHS ITOTEHIMAIBHOH W KMHETHYECKON
SHEPruil Tena MpH ABMKEHHH M0 HAKIOHHOM MIOCKOCTH.

HaOmonenne 3a 3KCTIEpUMEHTAIbHOW MPOBEPKOH 3aKOHA COXpPaHEHHS MEXaHWYECKOH SHEpPTUH IpH
CBOOOIHOM Ta/ICHUH.

[IpuMeHeHne Ha HayvaJdbHOM YPOBHE, C ONOPOH HA JUIAKTUYECKUI MaTepHuanl 3aKOHAa COXpPaHEHUs
MEXaHUYECKOM SHEPruu AJis pacuéra NOTCHIMAIBLHON U KUHETUYECKOM SHEPruil Tena.

Pemenne TUNOBBIX pacu€THBIX 3a7a4 B |—2 AEWCTBHS C OMOPON Ha aJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C NIEJaroroM C UCIOJIb30BaHUEM 3aKOHA COXPaHEHUsI MEXaHHUECKOM JHEPTHH.
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Paznen 9. Mexannuyeckue kojiedaHus u BOJIHBI (15 4)

Mexanuueckue
KoJiedanus (7 4)

KomnebarenpHoe JIBIDKEHHE. OcCHOBHEBIE
XapaKTEPUCTUKU KOJICOaHHIA: TepHOJl, YacToTa,
aMIuTyaa. Mamemamuueckui U NPYICUHHDLL

masmuuku.  Ilpeepawjenue  snepeuu  npu
KoIeOAMenbHOM OBUNCEHUIL.
3aryxaromue KonebaHus. BBIHYXICHHBIC
kojiebanus. Pe3onanc.
Hemoncmpayuu?®
1. HaGmronenue KoJieOaHuil  Ten oz
IEACTBUEM  CHJIBl  TSDKECTA U CHJIBL
yIPYTOCTH.

2. Habmopenue konebaHui Tpy3a Ha HUTH U
Ha NpYKUHE.

3. HaGmoeHue BBIHYXIEHHBIX KOJIEOaHUH U
pe30oHaHca.

Jabopamopnsie padbomuvl u onvimol.

1. Ompenenenne  9acToTel W IEepHOJa
KoJlcOaHWH MaTEeMaTHIECKOTO MasATHHKA.

2. OmpeneneHne  4acTOThl W IIepHOJa
KoneOaHWi MpPYXKUHHOTO MasTHHKA (WiIn
9JIEKTPOHHAS IEMOHCTpAITHS).

3. UccnenoBanue  3aBUCHMOCTH  IepUoJa
KoJIeOaHHH MOJIBEIICHHOTO K HUTH I'Py3a OT
JUTUHBI HUTH.

4. NccnenoBaHne  3aBHCHMOCTH  TIepHoOja
KoJieOaHWH TMpPYKMHHOTO MasTHUKAa OT
Macchl rpy3a (v 3JIEKTPOHHAS
JIEMOHCTPAIIHS).

5. IIposepka HE3aBHCUMOCTH neprosa
KoJieOaHWH Tpy3a, MOABEUIEHHOTO K HHUTH,
OT Macchl rpysa.

6. OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh

nepuoja KonebaHuit TPY>KMHHOTO
MasTHUKa OT MacChl Tpy3a U KECTKOCTH
TIPYKUHBI.

7. 3amepenne YCKOPEHHUS cBOOOIHOTO
nmageHust (mnm SJIEKTPOHHAS
JIEMOHCTpALIUS).

HaOmonenne xonebGaHmil moj AEHCTBHEM CHI TSDKECTH W YIIPYTOCTH M OOHapy)KCHHWE NPH ITOMOIIN
re1arora moJOOHBIX KOJIeOaHUH B OKpY>KaoIieM MUpE.

AHaM3 COBMECTHO C I1€1aroroM KosieOaHui rpy3a Ha HUTH U Ha rpy>xuHe. OnpeeneHue 1o aropurmy
YacTOTHI KOJIeOaHMH MaTeMaTHYECKOTO ¥ NPY>KUHHOTO MasiTHUKOB.

Habmonenue n o0bsICHEHHE ¢ IOMOIIIBIO ITEAarora siBJICHUs pe30HaHca.

HccrnenoBanue ¢ omopoi Ha aaropuTM, NpPEABAPUTEIHHO Pa300paHHBIM COBMECTHO C IEAAroro,
3aBUCHMOCTH IIEpHO/a KOJeOaHHii MO/IBEIICHHOTO K HUTH I'Py3a OT JUIMHbI HUTH.

IIpoBepka c onopoit Ha TEXHOJIOTMYECKYIO KapTy MO PyKOBOJCTBOM IIeJarora He3aBUCUMOCTH IIEpUoJia
KosieOaHMH Ipy3a, OABEIIEHHOTO K JICHTE, OT MacChI Ipy3a.

Habmonenue u o6cyxeHue Moj pyKOBOJCTBOM I€/larora ONbITOB, IEMOHCTPUPYIOLINX 3aBHCHMOCTh
neprosa KojaeOaHuil NpyKMHHOTO MasiTHUKA OT MacChl IPy3a M )KECTKOCTH NPY>KUHBI.

[IpumeHeHne ¢ TOMOIIBIO ITeAarora MaTeMaTHIECKOTO M MPY>KMHHOTO MasTHUKOB B KA4ECTBE MOENEH
JUISL OTIMCAHUS KOJIEOaHUH B OKPY>KaIOIEM MHpE.

Pemenne THIOBBIX pacy€THBIX 3amad B 1—2 NEHCTBHS C ONOPOW HAa aJTOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C NEJaroroM, CBS3aHHBIX C BBIYMCICHHEM WM OLEHKOH 4acTOThl (IepHo/Ia)
KoJieOaHui
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Mexanunveckue
BOJIHBI. 3BYK
(8v)

Mexannueckue BOJIHBL. CoiicTBa
MeXaHUIECKUX BOJTH. Ilpooonvrole u
nonepeuytbvie 80HbL. [IUHA 8OIHBL U CKOPOCMb €€
pacnpocmpanenusa. Mexanuueckue 60HbI 8
meépoom meie, celicmuueckue onnvl (MC).

3ByK. [pomxocms 36yKa u Gblcoma MOHA.
Ompaoicenue 38yxa. Unghpaseyk u yiompasseyx.

Hemoncmpayuu?®

1. Pacnpocrtpanenue
TIOTIEPEYHBIX BOJH.

2. HaOmioneHne 3aBUCHMOCTH BBICOTHI 3BYyKa
OT YaCTOTHI.

3. AKycTHYecKuil pe3oHaHC.

TIPOJOJIBHBIX u

OOHapyKeHHE U aHATN3 C TIOMOIIBIO NIEIarora BOJHOBBIX SBJICHUN B OKPY’KAIOILIEM MHUPE.
HaOmionenne COBMECTHO C IIEAaroroM paclpoCTPAaHEHWS] MPOJONBHBIX M IONEPEYHBIX BONH (Ha
MOJIeNN) U OOHApY>KEHHE aHAJIOTHYHBIX BUIOB BOJH B MPHPO.IE (3BYK, BOJISHBIC BOJIHEI).

Brrancienne B 1—2 OeWcTBHUSA ¢ OMOPOI HA alTOPHUTM, MPEIBAPUTEIBFHO Pa300paHHBI COBMECTHO C
TIEIaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEHHsI 3ByKOBBIX BOJIH.

HaOmionenne 3a 9SKCIEpUMEHTAJIBbHBIM OIPEAEICHHEM TPaHUI] YacTOThI CIBIIIMMBIX 3BYKOBBIX
KoJieOaHHH.

HaOmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C UCHOIB30BAHUEM MY3bIKaJIbHBIX
HHCTPYMEHTOB).

HabGmonenue n 00bsiIcCHEHHE ¢ TIOMOIIBIO I1e/1arora sBJIeHUs aKyCTHYECKOTO Pe30-HaHCca.

YreHne COBMECTHO C I€1aroroM OpPUTHHAJIBHOIO TEKCTa, MOCBSIIEHHOTO MCIIOJIB30BAHUIO 3ByKa (MM
YJIBTpPa3ByKa) B TEXHUKE (IXOJIOKALMSL, YIBTPa3BYK B MEAUIIMHE U JIP. ); BBITOJHEHHUE 3aIaHAH IO TEKCTY
(CMBICIIOBOE YTEHUE)

Paznen 10. DinekTpOMArHUTHOE M0JI€ M JIEKTPOMArHUTHbIE BOJHBI (8 1)

DJIeKTPOMArHUT
HOe 1oJie

U 3JIEKTPOMATHH
THBI€ BOJIHBI
(8w

DNeKTPOMarHUTHOE noue.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
9NEeKMPOMACHUMHBIX BOJIH. Hlxana
9NeKMPOMACHUMHBIX ~ 607H.  Hcnonv3osanue

INEKMPOMAZHUMHBIX BOH OJisL COMOBOU CBA3U.
DneKTpoMarHuTHas npupoa cBeTa.
CxopocTb cBeTa. BoHOBBIE CBOCTBA CBETA.
Jemoncmpayuu?®
1. CoiicTBa 31€KTPOMAarHUTHBIX BOJIH.
2. BonHoBBIE CBOHCTBA CBETA.
Jabopamopnsie pabomuvl u onvimol.
1.I3yyeHne CBOWCTB  3JEKTPOMAarHUTHBIX
BOJIH C ITIOMOII[bIO MOOMJIBHOTO Tene(oHa.

ITocTpoeHre MPOCTHIX PACCYKICHUH Ha OCHOBE MOATOTOBIICHHBIX BBIPAKCHHMA, 00OCHOBBIBAIOIINX
B3aUMOCBSI3b HJIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

HabmroneHune 3a SkCrepuMEHTaIBHBIM W3YYEHHEM CBOWCTB JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIBI0 MOOMIBHOTO TeTe(OoHa).

AHanu3 ¢ MOMOILBIO MEAArora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOI0 OpraHu3Ma.

AHanu3 COBMECTHO C ME€JAaroroM TEKCTOB, ONUCHIBAIOIINX MPOSBICHUS JJIEKTPOMArHUTHOTO U3ITyUEHUS
B IIPUPOJIC: )KUBBIC OPraHU3MbI, H3TyUYCHHUs] HEOCCHBIX T (CMBICIIOBOE UTCHUE).

PacniosHaBaHue U aHaIu3 Pa3aUYHBIX IPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy 0]l pyKOBOACTBOM IeAarora.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B |—2 AEWCTBHS C OMOPOW Ha aJrOpUTM, MPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C IEAAaroroM ¢ MCIOIb30BaHHEeM (POPMYIT Isi CKOPOCTH 3JI€KTPOMArHUTHBIX
BOJIH, IJTUHBI BOJIHBI M YaCTOTHI CBETA.
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Paznen 11. CBetoBble siBaeHust (15 u)

3aKkoHbI
pacnpocTpaHeHu
1 cBeTa (6 4)

JlyueBass mMomenb cBeta. VcTOYHHMKH CBeTa.
Ipsmonuneiinoe  pacnpocmpauenue — cgema.
3ammenus Connya u Jlynvl. OTpaxkeHUE CBETA.
ITnockoe 3eprano. 3akon ompadicenus ceema.
[Ipenomienne cBera. 3aKOH MPETOMIICHHS
cBeta. [lonnoe eHympennee ompaicerue ceema.
Hcnonvsosanue nonnozo 8HympeHnHe2o
OMPpasicerusi 8 ONMUYECKUX C8eMOBOOAX.

JMemoncmpayuu?

1. IIpsmonuHEHHOE PACcTIPOCTPAHEHUE CBETA.

2. OTpaxxeHue cBeTa.

3. [lomyuenne w300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. TIpemoMieHHE CBETA.

5. Onrrnyecknii CBETOBO/I.

Jlabopamopnsie pabomol u onvimol.

1. UccnenoBanue 3aBHCHMOCTH yriaa
OTP@XEHUsI CBETOBOI'O Jyda OT yIya
najeHHsI.

2. 3y4yeHnue XapakTepUCTHK H300paXKeHUS
IpeMeTa B IJIOCKOM 3epKalle.

3. UccnenoBanue 3aBHCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jyda OT yIJya
TIaJICHNs] Ha TPAHHLE «BO3YX—CTEKIIO».

HabGnronenue ompITOB, JEMOHCTPUPYIONIMX SIBICHHE MPSMOJUHEHHOTO pPACIPOCTpaHEHHsI CBeTa
(BO3HUKHOBEHHE TEHU U MOJYyTEHH), U UX UHTEPIPETALIUS C UCIIOIB30BAHUEM MOHSITHUSI CBETOBOTO JIyua.
OOBsCHCHHE U MOJCTHPOBAHUE TIOCIIC PACCYKACHUS C MEJAroroM Mo CXEME COJNHEYHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMUECKYIO KapTy M0J pyKOBOJACTBOM I€Jlarora 3aBUCUMOCTH yTia
OTpaXKEHHs CBETOBOTO JIy4ya OT yIJa MaJeHUsL.

W3ydenue ¢ mOMOIIBIO ITeAarora CBOMCTB H300paKSHUS B TNIOCKOM 3epKaje.

Habmronenne u 00bsICHEHHE COBMECTHO C MIEIar0rOM OIIBITOB IO ITOTyYeHHIO H300paXeHUH B BOTHYTOM
1 BBHIITYKJIOM 3epKayiax. HabmoneHne u 00bsiCHEHHE TTOCTIe PacCy>KACHHUS C TIEIaroroM TI0 CXeMe OIBITOB
j1(0) HpCHOMHCHI/IIO CBCTAa Ha rpaHHue paSHI/I‘IHI)IX cpeu, B TOM YHUCJIC OIIBITOB C ITOJIHBIM BHyTpeHHI/IM
OTPAKEHHUEM.

HccnenoBanve moja pyKOBOJICTBOM I€farora 3aBUCHUMOCTH yTJla NPEJOMIICHUS OT YIJla MajeHus
CBETOBOI'O JTy4ya Ha FPAHUIIE «BO3LYX—CTEKJIIO».

PacniosHaBaHue ¢ MOMOIIBIO IEAarora SIBJICHUNW OTPa)KEHHsI W TNPEJIOMIICHHS CBETa B IIOBCEIHEBHOM
JKHNU3HU. AHaHI/B u 06’I>SICHCHI/IC COBMECTHO C nmeaaroromM siBJICHUS ONITHUYCCKOT'O anama.

Pemienne TUNOBBIX pacuéTHBIX 3a7ay B 1—2 pAelcTBHUS € ONOPOM Ha alrOpuUTM, NMPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO C TIEIATOTOM C MCIIOJIF30BAaHUEM 3aKOHOB OTPaKCHUS M IIPEIIOMIICHHS CBETA.

JInH3bI
U ONTHYeCKHe
npuodopsl (6 1)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpPOCKONA U
meneckona (MC). [Inaz xax onmuyeckas
cucmema. bnuzopyxocms u danvnozoprocme.
Jemoncmpayuu?

1. Xox myueit B cobuparomieii TuH3e.

2. Xop Jiy4eii B pacceuBarolieii JuH3e.

3. ITonyyenue w300pakeHUH C MOMOLIBIO
JIMH3.

4. TTpuHIMN JNIEUCTBHUS
MHKPOCKOIIA U TEJIECKOTIa.

5. Mogens riasa.

(otoamnmapara,

[Toy4enue 1o KOHTPOJIEM MEeIarora H300paXKeHH ¢ TTOMOIIBIO COOMPAIOIIEH U pacCEeUBAIOLIEH TUH3.
Omnpejenenue ¢ OMOPOit Ha arOPUTM pa3pabOTaHHOTO COBMECTHO C MeNAaroroM (hOKyCHOro pacCTOSHHS
Y ONITUYECKON CHJIBI COOUPAIOIIEH JIMH3HI.

AHaNn3 COBMECTHO C IEaroroM yCTpOHCTBA U MPHUHIUIIA IEHCTBHS HEKOTOPHIX ONTHYECKUX IPUOOPOB:
¢oroanmapara, MUKpocKora, Teneckona (MC — Guonorus, acTpoHOMHUS).

AHanu3 ¢ ONopoil Ha TEXHOJIOTHYECKYIO KapTy 0]l PyKOBOJICTBOM II€arora siBIICHUi OIM30pYKOCTH U
JaJIbHO30PKOCTH, NpUHIKIA AeicTBUS 04koB (MC — Ouosnorus).

54




Jabopamopnsie pabomol u onvimol.

1. [lomy4yeHnne u300paKEHUH C MOMOIIBIO
coOUparoIIei JINH3bL.

2. Ompenenenue (OKYCHOTO pacCTOSHHS U
ONTHYECKOM CHIIBI COOMpArOIeH JIMH3bI (MIH
JNEKTPOHHAS IEMOHCTPAIHS).

Pa3zno:kenune
0eJjioro ceera
B ciekTp (3 )

Pasnooicenue  b6enoco céema 6 cnexkmp.
Onwvimut Hotomona. Cnooicenue cnexmpanbHbix
yeemos. [ucnepcus ceema.
Hemoncmpayuu?®
1. Paznoxxenue Oesroro cBera B CIIEKTP.
2. ITomy4yenue Oenoro cBeTa MPH CIOKECHUH
CBETa Pa3HbIX IBETOB.

Jabopamopnsie padomuvl u onvimol.

1. OnbITHl 1O pa3ioXeHHto Oenoro ceera B
CIIEKTp.

2. OmBITH IO BOCHPUSATHIO I[BETA NPEIMETOB
Opu HUX HAOJIOJNEHWU Yepe3 IIBETOBbIC
(GUIBTPEL

Habmonenne cOBMECTHO € MEIaroroM Io Pas3iIo)keHHIO OeIoro CBeTa B CIIEKTP.

Habmonenue n 00bacHeHNE Ha 0a30BOM yPOBHE I10J] PyKOBOJCTBOM IEarora ONbITOB MO MOTyYeHHIO
0eoro cBera MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.

[IpoBenenue n 0OBSICHEHHE 1O/ PYKOBOJCTBOM II€JIarora OIBITOB 110 BOCIIPHUATHIO I[BETA MPEIMETOB
IIpY MX HAaOJIOJICHUH Yepe3 [IBETOBbIC (GHIbTPHI (L[BETHHIE OUKH).

Paznen 12. KpanToBsle siBiienus (17 u)

Hcnyckanue

U TOTJIOIIEeHHE
cBeTa aTOMOM
(4w)

Onvimul Pesepghopoa n mtanetapHas MOJEIb
atoma. Mogens aroma bopa. Hcnyckanmue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetivamoie cnekmpei.

OO6cyxaeHne ¢ TOMOIIBIO TIeJlarora ey onbIToB Pesepdopa 1o mccine1oBaHNIo aTOMOB, BBIIBIDKEHHE
THIIOTE3 O BO3MOKHBIX PE3YJbTATaX ONBITOB B 3aBUCUMOCTH OT MPEANONaraéMoro CTpOEHUsI aTOMOB,
(opMyJIMpOBaHKE BHIBOJOB U3 PE3YJIHTATOB OIBITOB.

Ob6cyxaeHne ¢ Omopoid Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJACTBOM II€Jarora MpOTHBOPEYHH
IUTAaHETapHOI MOJEIH aTOMa MU OCHOBaHMH JIJIs TUIIOTE3B! bopa o cTalmoHapHBIX OpOUTaxX 3JIEKTPOHOB.
HabmnrogeHne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JMHEHYaTBIX CHEKTPOB M3IYyUCHHS Pa3IHUHBIX
BenecTB. OOBsICHEHHE C OTIOPOM Ha TUIAKTUYECKUI MaTepual JIMHEHYaThIX CIEKTPOB H3JTyYECHUSL.

Crtpoenne
aTOMHOTO siApa
(6 1)

PagnoakTuBHOCTE. Aibpa-, bema- u eamma-
usnyyenus.  CTpoeHHe  aTOMHOTO  sifpa.
Hyxnounas modenv amomnozo siopa. Mzomonul.
Paouoaxmusnwvlie npespawyenus. Iepuoo
noaypacnada amomHwix sioep.

Hemoucmpayuu

1. CriekTphl U3IMyUYCHHUS U TTOTIIOIICHUS.

2. CrieKTphl pa3InYHbBIX T'a30B.

OOcyxeHne COBMECTHO C MEearoroM BO3MOXHBIX T'HIIOTE3 O MOJICIISIX CTPOCHUS A/pa.

OmnpeneneHne Mo cXeMe ¢ MCHOJIb30BaHUEM METOJMYECKOro Marepuaia o PyKOBOJCTBOM II€Aarora
COCTaBa sJep IO 33/IaHHBIM MacCOBBIM M 3apsA0BBIM YHCIIAM U T10 TMOJOKEHHIO B NEPUOANYECKON
cucreme 3eMeHToB (MC — xumus).

AHanu3 ¢ ornopoil Ha TEXHOJIOTHUYECKYIO KapTy MO/ PYKOBOJICTBOM II€Aarora M3MEHEHHUs! COCTaBa sipa
1 €T0 MOJIOKECHUS B TIEPUOANYECKON cucTeme npu [ -pagunoaktuBHOCTH (MC — XuMus).
HccrenoBanue ¢ MOMOMIBIO ITEAarora TPeKOB [ |-4acTHII O TOTOBBIM (hOTOTpadHsIM.

HaGmonenne 3a neMoHcTparueit paboThl U3MEPEHUS PaJUalMOHHOTO (JOHA C MTOMOIIBIO JO3UMETPA,
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3. CrrekTp Boopona.

4. Habmonenune TpekoB B kKamepe BubcoHa.

Jabopamopnsie padomul u onvimol.

1. Habniodenue cnaownvlx u JAuHeudamoix
CHEeKMPO8 U3NLYUEeHUSL.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU

OLIEHKA €T0 UHTEHCUBHOCTH.

AHanaM3 COBMECTHO C NEJaroroM OHOJOTHYECKMX W3MEHEHHH, HPOUCXOJIINX MOJ JAeHCTBHEM
panuoakTHBHBIX u3nydenuit (MC — Guosorus).

Habmonenne nemoHcTpanmu 00 HMCHOJIB30BaHUE PAJAMOAKTHBHBIX HM3JydeHui B Meaunune (MC —
Ouosorus).

YacTUIBl MO TOPMO3HOMY ™yt (1O
¢dororpadusm) (num 3JIEKTPOHHAS
JIEMOHCTpAIIHS).
Snepubie SnepHble peakuuu. 3aKOHBI COXpaHEHWs | PemreHme THUITOBBIX pacdETHBIX 3amad B 1—2 AEHCTBHS C OMOpPOH HA alTrOpUTM, IPEABAPUTEIHHO

peakuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix s0ep. Ceénzb Maccbl U IHEPIUU.
Peaxyuu cunmesa u oenenus soep. Mcmounuxu
onepeuu Cornya u 36¢30 (MC).

SAnepHas JHepreTuka. Hetvicmeus
PAOUOGKMUGHBIX — UZNIYYEHUl  HA  JICUBbLe
opeanuzmuvl (MC).

JHemoncmpavuu
1. PaGota c4yéTunKa HMOHU3UPYIOIUX

U3IIy4eHUi.

2. Peructpauusi  M3Iy4eHUs  NPHUPOIHBIX

MHHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomol u onvimol.

1. Ismepenne paanoakTHBHOTO (oHA (WM
JNIEKTPOHHAS IEMOHCTPALIHS).

pa300paHHBIN COBMECTHO C TIEIar0TrOM C HCITOJIB30BAHNEM 3aKOHOB COXPaHEHHS MACCOBBIX U 3aPSIIOBBIX
gricel Ha ONpeAeNiCHHE Pe3yIbTaTOB SIEPHBIX PEaKlril; aHaJTi3 BO3MOXKHOCTH FUIH HEBO3MOXKHOCTH
SIIEPHOM PEAKIMHU.

OleHKa ¢ IIOMOILBIO [Ielarora YSHEPrUH CBSI3H SAEP C HCIOJIb30BaHUEM (OPMYJIbl DHHINTEHHA.
OOcyxeHne COBMECTHO C MENaroroM IIePCHEeKTUB HCIIOJIb30BaHHS YIPABISIEMOTO TEPMOSAEPHOTO
CHHTE3a.

OOcykeHne COBMECTHO C TI€Jar0roM IMPEenMyIIECTB M SKOJIOTMYECKUX MPo0IIeM, CB3aHHBIX C SACPHON
sHepretukoit (MC — skonorus).

IoBTOPUTENBbHO-00001aI0 NI MOAYJIB (9 1)

Cucrtemaru3amys
U 00001IeHNe
HPEIMETHOTO
CoZIep>KaHus

U OTIbITA
JIeITeIIbHOCTH,
npuoOpe-TEHHOTO
NPU N3y4eHUU
BCEro Kypca
liN7637878

O06001IeHHE — COACPIKAHUS ~ KWKIAOIO W3
OCHOBHBIX pasesnos Kypca (husuKm:
MEXaHUYECKUe, TEIUIOBbIE, dJIEKTPOMArHUTHEIE,
KBaHTOBBIE SIBJICHUSL.

HayuHbIii MeTO]1 TO3HAHUS U €r0 Pean3alus B
(hu3MUECKUX UCCIIEJOBAHUSX.

CBsi3b (DU3MKH U COBPEMEHHBIX TEXHOJIOTHIA B
obnactu mepenaur MHPOPMAIMU, YHEPTETHKE,
TpaHCIopTe

BrInonHeHne ¢ MOMOIIBIO Tejarora y4eOHbIX 3a1aHuil, TpeOyIOMNX AeMOHCTPALMH KOMIIETEHTHOCTEH,
XapaKTepU3yIOMUX EeCTECTBEHHOHAYYHYI0 T'PAMOTHOCTH: IPUMEHEHHS NOJIYYCHHBIX 3HAHUN IS
HAY4YHOTO OOBSCHEHUs] (U3NYECKUX SIBICHHH B OKpY’Kalolled NMpUpOJIE M ITOBCEAHEBHOM >KH3HHM, a
TaKKe BBUIBJICHHS (PU3MYECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTMH; NPHUMEHEHUs OCBOCHHBIX
9KCTIEPUMEHTAILHBIX YMEHUH Ul UCCIeNOBaHMs (PM3MUYECKUX SBICHUH, B TOM YHCIE Ui IPOBEPKU
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIL.

Pemenne TUMoBBIX PacdyETHBIX 3a4ad B 1—2 JEWCTBUS ¢ ONOPOM Ha aIrOPUTM, HMpPEeaBAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IIEAaroroM, B TOM YHMCJIE MPEAIOIAralonIuX UCII0JIb30BaHHE (PU3HMUECKOM
MOJIENH ¥ OCHOBAHHBIX Ha COJIEPKAHNUHN PA3IMYHBIX PAa3/IeNoB Kypca QHU3NKH.
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[Ipu pazpaboTke paboueil mHporpaMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JODKHBI OBITh YUYTEHBI BO3MOXKHOCTH
UCIIOJIb30BAHUS JIEKTPOHHBIX (IIU(GPOBBIX) 00pa30BATEIBHBIX PECYPCOB, ABISIONIMXCS Y4eOHO-METOAMYECKUMHU MaTepHalaMu
(MyJIbTUMEIMUHBIE TPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 33Ja4HUKH, SJIEKTPOHHbIE OUOINOTEKH, BUPTyalIbHbIE JIA0OPATOPHH,
UTPOBBIEC MPOTPAMMBbI, KOJUIEKIIMH U(POBBIX 00pa30BaTENbHBIX PECYPCOB), pealN3yIOMNX TuaakTHiIeckue Bo3moxknoctu UKT,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 0Opa30BaHUU.
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